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(57) Abstract: The present invention relates to a pharmaceuti- 
cal composition for the treatment or prevention of viral infec- 
tions comprising as an active principle at least one imidazo[4,5- 
c]pyridine derivative having the general formula (Z): (formula). 
The invention also relates to processes for the preparation of 
compounds according to the invention having above mentioned 
general formula and their use as a medicine or to treat or prevent 
viral infections. 
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FIELD OF THE INVENTION 

The present invention relates to a series of novel imidazo[4,5-c]pyridine derivatives, 
processes for their preparation, their use to treat or prevent viral infections and their use to 
manufacture a medicine to treat or prevent viral infections, particularly infections with viruses 
belonging to the family of the Flaviviridae and Picornaviridae and more preferably infections 
with hepatitis-C-virus (HCV). The present invention also relates to the use of novel 
imidazo[4,5-c]pyridine derivatives to treat viral infections and their use to manufacture a 
medicine to treat viral infections, preferably infections with viruses belonging to the family of 
the Flaviviridae or Picornaviridae and more particularly infections with BVDV, HCV or 
Coxsackie viruses. 

BACKGROUND OF THE INVENTION 

The family of the Flaviviridae consists of 3 genera, the pestiviruses, the flaviviruses and the 
hepaciviruses and also contains the hepatitis G virus (HGV/GBV-C) that has not yet been 
assigned to a genus. Pestiviruses such as the Classical Swine Fever Virus (CSFV), the Bovine 
Viral Diarrhea Virus (BVDV) and the Border Disease Virus (BDV) cause infections of 
domestic livestock (respectively pigs, catde and sheep) and are responsible for significant 
economic losses world-wide. BVDV, the prototypic representative of the pestivirus genus is 
ubiquitous and causes a range of clinical manifestations, including abortion, teratogenesis, 
respiratory problems, chronic wasting disease, immune system dysfunction, and 
predisposition to secondary viral and bacterial infections and may also cause acute fatal 
disease. Foetuses of cattle can be infected persistently with BVDV, these animals remain 
viremic throughout life and serve as a continuous sources for virus spread in herds. 

Vaccines are used in some countries with varying degrees of success to control pestivirus 
disease. In other countries, animal culling and slaughter are used to contain pestivirus disease 
outbreaks. 

The World Health Organization estimates that world-wide 170 million people (3% of the 
world's population) are chronically infected with HCV. These chronic carriers are at risk of 
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developing cinrhosis and/or liver cancer. In studies with a 10 to 20 year follow-up, cirrhosis 
developed in 20 - 30 % of the patients, 1 to 5% of whom may develop liver cancer during the 
next then years. The only treatment option available today is the use of interferon ot-2 (or its 
pegylated from) either alone or combined with ribavirin. However, sustained response is only 
observed in about 40% of the patients and treatment is associated with serious adverse effects. 
There is thus an urgent need for potent and selective inhibitors of the replication of the HCV 
in order to treat infections with HCV. Furthermore, the study of specific inhibitors of HCV 
replication has been hampered by the fact that it is not possible to propagate HCV 
(efficiently) in cell culture. Since HCV and pestiviruses belong to the same virus family and 
share many similarities (organisation of the genome, analogous gene products and replication 
cycle), pestiviruses have been adopted as a model and surrogate for HCV. For example 
BVDV is closely related to hepatitis C virus (HCV) and used as a surrogate virus in drug 
development for HCV infection. 

The compound 34((2-dipropylamino)ethyl)thio]-5H4,2,4-triazino[5,6-b]indole has been 
reported to selectively inhibit the replication of BVDV and other pestiviruses (Baginski SG et 
al., Proc. Natl. Acad. Sci. U.S.A. 2000 Jul 5;97(14):7981-6). Currently, there is no treatment 
strategy available for controlling infections caused by pestiviruses. 

Coxsackie viruses belong to the group of the enteroviruses, family of the Picornaviridae. 
They cause a heterogeneous group of infections including herpangina, aseptic meningitis, a 
common-cold-like syndrome, a non-paralytic poliomyelitis-like syndrome, epidemic 
pleurodynia (an acute, febrile, infectious disease generally occurring in epidemics), hand-foot- 
mouth syndrome, pediatric and adult pancreatitis and serious myocarditis. 

Currently only pieconaril (3-13,5-dimethyl-4-[[3-methyl-5-isoxazolyl)propyl]phenyl]-5- 
(trifluoromethyl-l,2,4-oxadiazole)) and enviroxime (2-amino-l-(isopropylsulfonyl)-6- 
benzimidazole phenyl ketone oxime) have been studied clinically for the treatment of 
infections with enteroviruses. Pieconaril is a so called "capsid function-inhibitor"; enviroxime 
prevents the formation of the RNA replicative intermediate. Enviroxime resulted in only 
modest clinical and virological benefit in some studies and no benefits in others. Clinical 
response with pieconaril has been observed in some studies, but the compound has not been 
approved by the Food and Drug Administration (hearing of March 1 8 th , 2002). 
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imidazo[4,5-c]pyridine derivatives constitute a new potent class of anti-viral compounds that 
can be used in the treatment and prevention of viral infections in animals, mammals and 
humans, more specifically for the treatment and prevention of BVDV, HCV and Coxsackie 
virus infections. 

5 

The present invention relates to imidazo[4,5-c]pyridine derivatives. The invention further 
relates to compounds having anti-viral activity, more specifically to imida2o[4,5-c]pyridine 
derivatives that inhibit the replication of viruses. Most particularly, the invention relates to 
imidazo[4,5-c]pyridine derivatives which inhibit the replication of viruses of the family of the 

10 Fiaviviridae and the Picornaviridae and yet more specifically to compounds that inhibit the 
replication of BVDV (Bovine Viral Diarrhea Virus), HCV (Hepatitis C Virus) and Coxsackie 
virus. Present invention furthermore relates to the use of the compounds as a medicine and 
more specifically to use the compounds as an anti-viral. The invention also relates to methods 
for prepartion of all such compounds and pharmaceutical compositions comprising them. The 

15 invention further relates to the use of said compounds in the manufacture of a medicament 
useful for the treatment of BVDV, HCV or Coxsackie virus infections, as well as for 
treatment of other viral, retroviral or lentiviral infections such as HIV. The present invention 
also relates to a method of treatment of viral infections, by using said compounds. 
One aspect of the present invention is the provision of imidazo[4,5-c]pyridine derivatives, 

20 compounds of formula (A) which effectively show antiviral properties, in particular against 
members of the Fiaviviridae and the Picornaviridae and more in particular against BVDV, 
HCV and Coxsackie virus, and consequently may be useful for the treatment of subjects 
infected with BVDV, HCV or Coxsackie virus. 

25 According to a first aspect the invention relates to the use of imidazo[4,5-c]pyridine 
compounds as antiviral compounds, more particularly as compounds active against BVDV, 
HCV and Coxsackivirus, which correspond to the general formula (Z), 
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(Z) 

wherein: 

• *. dotted tines „ an optional do* bond, provided fta< no tivo double bond, are 
.0 one another, and ft. ft. M lines „ „ ^ ^ f ^ 

- R' is se.ec.ed from hydrogen, ary, unsubstituted o, M bs«mted wift „ ne « morc R * 
heterocyctic nng m.substititied or subsided ™ft one or mo K R«, C, » cycMcvl' 
unsubstituted or substituted with one or m ™,o> >-3.,o cycloalkyl 
substitinod^oneormo^r C«-ji> cycloaikenyl unsubstituted or 

- V is selected from fte group consisting of a singie bond , O; S( 0)n ; NR"; and a divaieu, 
saftmted or unsaturated, substituted or ^substituted C,.C,„ hyd^n ^ 
« ending one or tuore heteroatenta in fte tnain chain, said heteroatoms L 

c irr r ps of °- s - md N; ^ * c « * c " 

^CHO,.,, KCH^CH,,., . S . (C „ j)m , < CH 2 ),,S,C„ j)u -, 
NR •( CH t).-s-,<CH J ) 1J .NR».(CH I ) M -a Kl C J . 10 cycioaiky)idene- 
Each R and R< is independent* selected fro m fte group consisting of hydrogen C, „ 

NR R , OCF, haloaticy,; M: M SH; ^ 

»«yh C,,„ cyCoaihy,; C, 10 cyCoaKy.oxy; C,, 0 c«o C 
« C 310 cycloalhyny,; 5 or o membered heterocyctic, oxyhetetuc,* 
*oh=terocyc,,nn, ; „r,whe„ oneof R 25 or R 24 is different from hydrogen, either R 3 or 
R is selected from (=0), (=S), and (=NR 27 ) ; 
X is selected from fte ^ „ J ^ ^ ^ ^ 

or unsubstituted C,.C M hydsocarh™ gtnup optional,, inciudftg on. or more heteroatoms 
mfte mam *am (provided fta, fte heteroatom is no, tinted ,0 N of fte nucieus), said 
^atems betng seiected fr„ m ft e m ^ rf Q s> ^ 
«or example -CH,, . C H ( CH 3 >-, -CH,C„, -CH^, . C „ rfH2 . c „; 
CH 2 ), -(CH^-fCH^, -(CH.WS^W, -(CH^-m'VcftW r, 
cycloal k y K dene,C J .a lfc e„ y ,e„e(suehas -CH=CH-CH 2 -}, C14 alkynylene: ' 
mis any integer from 0 to 2; 

R J is selected from fte group consisting of aryt asytey; asyhhio; ary|.NR'°. 5 or 6 
member* heterocyctic, oxyheterocyctic or thioheterocyctic ring, and each of said ary! 

ary^o 5 or 6 membered heterocyctic, oxyheterocyclic 0 r' 

thtohetemcyctic nng is optionalfy substituted vvift one or more R» ; c,, 0 cydoaihy, 
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oxycycloalkyl or thiocycloalkyl; C^io cycloalkenyl with the proviso that the double bond 
cannot be adjacent to a nitrogen; H with the proviso that if X is an alkylene, an alkenylene 
or an alkynylene, then X comprises at least 5 carbon atoms; 

R 5 is independently selected from the group consisting of hydrogen; Cms alkyl; C 2 .i 8 
alkenyl; C 2 .i8 alkynyl; C M8 alkoxy; C M8 alkylthio; halogen; OH; CN; N0 2 ; NR 7 R 8 ; 
OCF 3 ; haloalkyl; C(=0)R 9 ; C(=S)R 9 ; SH; aryl; aiyloxy; arylthio; arylalkyl; C M8 
hydroxyalkyl; C3.10 cycloalkyl; C3-10 cycloalkyloxy; C3-10 cycloalkylthio C3.10 
cycloalkenyl; C3.10 cycloalkynyl; 5 or 6 membered heterocyclic, oxyheterocyclic or 
thioheterocycUc ring; 

Each R 6 and R 17 is independently selected from the group consisting of hydrogen; Cm 8 
alkyl; Cms alkenyl; C 2 -ig alkynyl; C M8 alkoxy; C M 8 alkylthio; C3.10 cycloalkyl, C3-10 
cycloalkenyl or C3-10 cycloalkynyl; halogen; OH; CN; N0 2 ; NR 7 R 8 ; OCF 3 ; haloalkyl; 
C(=0)R 18 ; C(=S)R 18 ; SH; aryl; aryloxy; arylthio; arylalkyl; arylalkyloxy (optionally a 
oxybenzyl); arylalkylthio (optionally a benzylthio); 5 or 6 membered heterocyclic, 
oxyheterocyclic or thioheterocycUc ring; Cm 8 hydroxyalkyl; and each of said aryl, 
aryloxy, arylthio, arylalkyl, arylalkyloxy (optionally a oxybenzyl), arylalkylthio 
(optionally a benzylthio), 5 or 6 membered heterocyclic, oxyheterocyclic or 
thioheterocycUc ring, Cm 8 hydroxyalkyl is optionally substituted with 1 or more R 19 ; 
Each R 7 and R 8 is independently selected from the group consisting of H; Cms alkyl; Cms 
alkenyl; aryl; C3.10 cycloalkyl; C4-10 cycloalkenyl; 5-6 membered heterocycUc ring; 
C(=0)R 12 ; C(=S) R 12 ; an amino acid residue linked through a carboxyl group thereof; 
alternatively, R 7 and R 8 , together with the nitrogen to which they are attached, combine to 
form a 5-6 membered heterocycUc ring; 

Each R 9 and R 18 is independently selected from the group consisting of H; OH; Cms 
alkyl; C 2 . ]8 alkenyl; C3-10 cycloalkyl; C4-10 cycloalkenyl; C M8 alkoxy; NR 15 R 16 ; aryl an 
amino acid residue linked through an amino group thereof; 

Each R 10 and R 1 1 is independently selected from the group the group consisting of H; Cn 8 
alkyl; C M8 alkenyl; C3.10 cycloalkyl; C4-10 cycloalkenyl; aryl; C(=0)R 12 ; 5-6 membered 
heterocycUn ring; an amino acid residue linked through a carboxyl group thereof; 
R 12 is independently selected from the group consisting of H; Cms alkyl; Cms alkenyl; 
axyl; C3.J0 cycloalkyl; C4-10 cycloalkenyl; an amino acid residue linked through an amino 
group thereof; 
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- Each R 13 and R 14 is independently selected from the group consisting of H; C M8 alkyl- C 2 
.8 alkenyl; aryl; C 3 . I0 cycloalkyl; C^.o cycloalkenyl; C(=0)R 12 ; C(=S)R 12 ; an amino acid 
residue linked through a carboxyl group thereof; 

- Each R» 5 and R 16 is independently selected from the group consisting of H; C MI alkyl- C 2 
.8 alkenyl; C 2 . 18 alkynyl; aryl; C 3 , 0 cycloalkyl; C„ 0 cycloalkenyl; an amino acid residue 
linked through a carboxyl group thereof; 

- R 19 is independently selected from the group consisting of H; C, 18 alkyl, preferably C M 
alkyl; C 2 , 8 alkenyl; C 2 , 8 alkynyl; C, 18 alkoxy, preferably C] , alkoxy; C,, 8 alkylthio; C 3 
,o cycloalkyl; C 4 . ]0 cycloalkenyl; C^o cycloalkynyl; halogen; OH; CN; N0 2 - NR 20 R 21 - 
OCF 3 ; haloalkyl; C^R 22 ; C(=S)R 22 ; SH; 0(0)^ alkyl), N(H)S(0)(0)(C w alkyl)-' 
aryl; aryloxy; arylthio; arylalkyl; and each of said aryl, aryloxy, arylthio, arylalkyl' 
^bsfrtuted with 1 or more halogens, particularly a phenyl substituted with 1-2 halogens- 
hydroxyalkyl; 5 or 6 membered heterocyclic, oxyheterocyclic or thioheterocyclic ring 
each unsubstituted or substituted with 1 or more halogens; 

Each R 20 and R 2 ' is independently selected from the group consisting of H; Cl 18 alkyl 
preferably C.alkyk C, 18 alkenyl; C, 18 alkynyl; aryl; C, 10 cycloalkyl; Cm. cycloaKenyl;' 
C(=0)R I2 ,C(=S)R 12 ; 

^^independently selected from H; OH; C, 18 alkyl; C, 18 alkenyl; C, 18 alkoxy; 

R ^^'Cmo cycloalkyl, ;C 4 ., 0 cycloalkenyl; 
Each R*and R 24 is independently selected from the group the group consisting of H; C, n 
alkyl, preferably C 2 , alkyl, wherein C 2 . 3 alkyl taken together with N of R 22 can form a 
saturated heterocycle, which heterocycle is optionally substituted with OH or aryl or an 
amino acid residue; 

Each R* or R», selected torn the group consisting of of H, C,.„ alkyl, preferably C M 
alkyl; C 5 ,.cycloalkyl, such as C s ,.bicycl„alkyl ; C„, cycloalkenyl; (C M cycloalkylK, s 
alkyl; aryl, such as phenyl; 5 or 6 membered heterocyclic ring, such as pyridyl; alkylaryl 
such as benzyl; and each of said C,.,, alkyl, preferably C M alkyl, Cj .„ cycloalkyl c 3 ,„' 
cycloalkenyl, (C„ cycloalkyl,., alkyl, C,,„ bicycloalkyl, adamantyl, phenyl, pyridyl 
and benzyl is optionally substituted with 1-4 of each of C M alkyl, C„ alkoxy halo 
CH:OH, oxybenayl, and OH; and heterocyclic ring having 3 to 7 carbon atoms, pjerably 
a saharated heterocyclic ring wherein the heteroatoma are S, S(0), or 8(0), separated ta, 
the nmdazopyridyl ring nitrogen atom by at least 2 heterocyclic ring carbon atoms 
Provided ft. either R* or R* is hydrogen. TypicaIIy R „ . R * . ^ 
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cyclohexyl; provided that if the compound is substituted at R 25 or R 26 , either R 2 or R 4 is 
selected from (=0), (=S), and (=NR 27 ); and 
- R 27 is selected from the group consisting of H, Cm* alkyl, C3.10 cycloalkyl, (C 3 .io 
cycloalkyl)-Ci-6 alkyl; aryl; arylalkyl, such as benzyl. 

According to a second aspect, the invention relates to imidazo[4,5-c]pyridine compounds, 
which according to the general embodiment of the invention correspond to compounds 
according to the general formula (A), pharmaceutical^ acceptable salts, solvates, tautomers, 
isomers thereof, 




- the dotted lines represent an optional double bond, provided that no two double bonds are 
adjacent to one another, and that the dotted lines represent at least 3, optionally 4 double 
bonds; 

• R 1 is selected from hydrogen; aryl unsubstituted or substituted with one or more R 6 , 
heterocyclic ring unsubstituted or substituted with one or more R 6 , C3-10 cycloalkyl 
unsubstituted or substituted with one or more R 6 and C4-10 cycloalkenyl unsubstituted or 
substituted with one or more R 6 ; 

- Y is selected from the group consisting of a single bond , 0; S(0) m ; NR n ; and a divalent, 
saturated or unsaturated, substituted or unsubstituted C1-C10 hydrocarbon group 
optionally including one or more heteroatoms in the main chain, said heteroatoms being 
selected from the groups consisting of 0, S, and N; such as Cu alkylene, C 2 -6 alkenylene, 
C 2 .6 alkynylene, -0(CH 2 )i- 5 -, <CH 2 ) M -0-(CH 2 ) M -, -S-(CH 2 ),. 5 -, -(CH 2 ) m -S-(CH 2 )m- 5 - 
NR n -(CH 2 ),. 5 -, -(CH 2 )i4-NR n -(CH 2 ) M -and C3.10 cycloalkylidene; 

" Each R 2 and R 4 is independently selected from the group consisting of hydrogen Cun 
alkyl; Cms alkenyl; C 2 .i 8 alkynyl; Cms alkoxy; C M8 alkylthio; halogen; OH; CN; N0 2 ; 
NR 7 R 8 ; OCF 3 ; haloalkyl; C(=0)R 9 ; C(=S)R 9 ; SH; aryl; aryloxy; arylthio; aiylalkyl; C M8 
hydroxyalkyl; C3-10 cycloalkyl; C3-10 cycloalkyloxy; C3.10 cycloalkylthio; C 3 .io 
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cycloalkenyl; C 3 .,o cycloalkynyl- 5 m « ™ u , , 
UDSUtuted c '- c io hydrocarbon group optionallv mri..* 

i» - - ** ^ te fc llit:^ 8 ;: :; ::: rrr 

heteroatoms being selected fmm a DUCleus) ' said 

wwg selected from the group consisting of O q xt 

alkylene, (for example -CH 2 - -CHfCH , OR ru J "* ** C " 

oxycycloalkyl or thiocycloalkvl- C ™i * , ' ^ < * ctoaft rt 

. alkenyl; C 2 i* alkvnvl- P «n H8 ^ yi > C2 -i* 

cycloalkenyt C,,„ cyeloaikyay,. 5 or , V**? C "° ft- 
«UMq* rh e ^ heteKyC,iC ' «^yc!ic or 

cycloalkenyl or c,„ eycloattyoy,; Uogen; 0H . w ^ * C ™ 

oxybenzy!); qMM (optionaUy a benzyl 0 " 6 ! " ' 

o^crooye, or ^ J^Iy — 



WO 2004/005286 



PCT7BE2003/000117 



Each R 7 and R 8 is independently selected from the group consisting of H; Cj-ig alkyl; Cms 
alkenyl; aryl; C3.10 cycloalkyl; C4-10 cycloalkenyl; 5-6 membered heterocyclic ring; 
C(=0)R n ; C(=S) R 12 ; an amino acid residue linked through a carboxyl group thereof; 
alternatively, R 7 and R 8 , together with the nitrogen to which they are attached, combine to 
form a 5-6 membered heterocyclic ring; 

Each R 9 and R 18 is independently selected from the group consisting of H; OH; Cms 
alkyl; Cms alkenyl; C3-10 cycloalkyl; C4-10 cycloalkenyl; C M8 alkoxy; NR 15 R 16 ; aryl an 
amino acid residue linked through an amino group thereof; 

Each R 10 and R 1 1 is independently selected from the group the group consisting of H; Cms 
alkyl; C M8 alkenyl; C3-10 cycloalkyl; C4.10 cycloalkenyl; aryl; C(=0)R 12 ; 5-6 membered 
heterocyclin ring; an amino acid residue linked through a carboxyl group thereof; 
R 12 is independently selected from the group consisting of H; Cms alkyl; Cms alkenyl; 
aryl; C3.10 cycloalkyl; C4-10 cycloalkenyl; an amino acid residue linked through an amino 
group thereof; 

Each R 13 and R 14 is independently selected from the group consisting of H; Cms alkyl; C2. 
is alkenyl; aryl; C3-10 cycloalkyl; C4-10 cycloalkenyl; C(=0)R 12 ; C(=S)R 12 ; an amino acid 
residue linked through a carboxyl group thereof; 

Each R 15 and R 16 is independently selected from the group consisting of H; Cms alkyl; C2- 
18 alkenyl; C2-18 alkynyl; aryl; C3-10 cycloalkyl; C4-10 cycloalkenyl; an amino acid residue 
linked through a carboxyl group thereof; 

R 19 is independently selected from the group consisting of H; Cm 8 alkyl, preferably Cj^ 
alkyl; C2-18 alkenyl; C2-18 alkynyl; C M8 alkoxy, preferably C1-6 alkoxy; Cms alkylthio; C3. 
10 cycloalkyl; C4-10 cycloalkenyl; C4.10 cycloalkynyl; halogen; OH; CN; NO2; NR 20 R 21 ; 
OCF 3 ; haloalkyl; C(=0)R 22 ; C(=S)R 22 ; SH; C(=0)N(C!. 6 alkyl), N(H)S(0)(0)(C,^ alkyl); 
aryl; aryloxy; arylthio; arylalkyl; and each of said aryl, aryloxy, arylthio, arylalkyl 
substituted with 1 or more halogens, particularly a phenyl substituted with 1-2 halogens; 
hydroxyalkyl; 5 or 6 membered heterocyclic, oxyheterocyclic or thioheterocyclic ring 
each unsubstituted or substituted with 1 or more halogens; 

Each R 20 and R 21 is independently selected from the group consisting of H; Cms alkyl, 
preferably Q-6 alkyl; C 2 -i8 alkenyl; C 2 -is alkynyl; aryl; C3.10 cycloalkyl; C4-10 cycloalkenyl; 
C(=0)R 12 , C(=S)R 12 ; 

R 22 is independently selected from H; OH; Cms alkyl; C2-18 alkenyl; Cms alkoxy; 
NR 23 R 24 ; aryl; C 3 _io cycloalkyl, ; C4-10 cycloalkenyl; 

m 
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- EachR and R M is independently selects fi. u 

hetcocyC, ^ ^r*^ *f " N * » fa. a 
aotuto acid residue; optionally substituted with OH or aryi or an 

5 " t, RB ° rRlUteC,edfom,he ^-^o f „ f „ C IM 

-W 4«MA such a, C^KcvcIoalW- C , o. PreferaWy C " 

cycloalkeoyl, ( Cm cycloal)cyl>C, , ^ Cs "° C) ' doalk >' 1 . Cw. 

' - »-* * opdouauy su^^ - « tat P*dy, 

CH.Oaoxybco.yi.uudOH^due^cyCicrinr , ** ^ *"* ^ 
asaturateohc^yciie^^^f^^^^'^na^p^ 

f , . . . g Wflerem ™ heteroatoms are S, SCO} or 

the umdazopyridyl ring nitrogen atom by at least 2 h ^ ^ 

Provided that either R 25 or »* v „ heterocyclic ring carbon atoms. 

* or K 1S hydrogen. Tynicallv R 25 ~ D 26 . 
cyclohexyl; provided that if the comnonn. t * " ^ or 

i u me compound is substituted at R 25 d26 -, ■, 
selected from (=0), (=S ), md ( ^ ); ^ ^ 0f R , e It her R 2 or R< k 

' R 27 is selected from the group C0Mistin 

aryl^snd^ 01 " 18 ^ ^ ***** ^ 

More particularly, the present invention relate, t n 

^® — - the gener, 

- the substituents X, Y, R 1 , R 2 r3> r4 r5 

substituents X, Y, R 1 R 2 R 3 J P 5 ' ' ** ^ 3 ce P haJos Ponn or wherein the 

H, «V u, ubsttated hetlyl J " " ^ in P araw ithOH,R 2 « 

wrocycie wherein heteroatom is N R 4 R 5 - nv 
example 52 ofEP 1132381); ' ~ ^ 35 disclosed in 

the compound is not 4-[5-r2-l4-rB,c u fl, 

--^^^^^ 

OH, R ! - H, R'=he t erocyc,e with 2 N hi . " ' " *"»»"'* 

— , or CH^ ^Sl"' - * - *' 
d «''«=dmexa ni pl e 54ofEP11323Sl ); ca rnes an F in para)( as 
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the compound is not 4-[5-(3-{4-[Bis-(4-fluorophenyl)-methyl]-pipera2in-l-yl}-propyl)- 
5H-imidazo[4,5-c]pyridin-2-yl]phenol (X=butyl, Y=bond, R*= phenyl substituted in para 
with OH, R 2 = H, R 3 = heterocycle with 2 N heteroatoms, wherein one N is substituted 
with an arylalkyl consisting of CH(Phenyl)2, wherein each phenyl carries an F in para)( as 
disclosed in example 55 of EP 1 132381); 

The compound is not 5-(phenylmemyl)-5H-imidazo[4,5-c]pyridine wherein phenyl is 
substituted with CONR 15 R 16 and R 15 is a branched C3 alkyl and R 16 is phenyl (X=-CH 2 - 
; Y= bond ; R^hydrogen ; R 2 =H ; R 3 =phenyl substituted with 1 C(=0) R 18 , wherein R 18 
is NR 15 R 16 , with R 15 and R 16 a branched C 6 alkyl ; R 4 = H) (as disclosed in example 35 of 
US 5,302,601); 

The compound is not 6^5H-mudazo[4,5-c]pyridin-5-yl-methyl)-N-(lmethylethyl)-N- 
phenyl-3-pyridinecarboxamide (X= -CH 2 - ; Y= bond ; R 1= hydrogen ; R 2 =H, R 3 =pyridine 
substituted with 1 R 6 , wherein R 6 =l C=0 R 18 , wherein R 18 is NR ,5 R 16 , wherein R 15 = 
isopropyl and R 16 = phenyl) (as disclosed in example 6 of US 4,990,51 8); 
The compound is not a compound wherein X= -CH 2 - ; Y= bond ; R*= hydrogen ; R 2 =H, 
R 3 = 5-6 membered heterocyclic ring, in particular a pyridinyl or fiiranyl, substituted with 
1 R 17 wherein R 17 = C(=0)R 18 , and wherein R 18 = NR 15 R 16 and R 15 and R 16 are either a C,. 
isalkyl, in particular methyl, ethyl or isopropyl, C 2 .isalkenyl, in particular 2-methyl allyl, 
or a Cmo cycloalkyl, in particular cyclopentyl or cyclohexyl. (as disclosed in US 
4,990,518); 

The compound is not a compound wherein X= -CH 2 - ; Y= bond ; R ,= hydrogen ; R 2 =H, 
R 3 = 5-6 membered heterocyclic ring, in particular a pyridinyl or furanyl, substituted with 
1 R 17 wherein R 17 = C(=0)R 18 , and wherein R ,8 = C 3 oo cycloalkyl or C4-10 cycloalkenyl. 
The compound is not 2,6-bis(l,l,-dime%lemyl)-4-[[2-(5H-imidazo-[4,5-c]pyridin-5- 
yl)ethyl]thio]-phenol hydrate and/or 2,6-bis(l,l,-dime%lethyl)-4-[[2-(5H-imidazo-[4,5- 
c]pyridin-5-yl)propyl]thio]-phenol hydrate (X=CH 2 -CH 2 -; Y=bond; R ,= hydrogen, 
R 2 =H, R 3 =thioaryl substituted with 3R 6 , wherein R 6 = 2 branched C 4 alkyl in meta and OH 
in para)(as disclosed in example 6 of WO96/12703); 

The compound is not 5-[2-(BiphenyM-yloxy)-emyl]-5H-imidazo[4,5-c]pyridine 
(X=CH 2 CH 2 , Y=bond, R^hydrogen, R 2 =H, R 3 =phenoxy substituted with 1 R 17 in para, 
wherein R 17 =benzyl ; R4=H) (as disclosed in W096/1 1 192); 

The compound is not 5-[2-(4-Phenoxy-phenoxy)-emyl]-5H-imidazo[4,5-c]pyridine 
(X=CH 2 CH 2 , Y=bond, R^hydrogen, R 2 =H, R 3 =phenoxy substituted with 1 R 1 7 in para, 
wherein R 17 =phenoxy ;R4=H) (as disclosed in W09671 1 192); 
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The compound is not [S^-FluorobenzylVSH imirffl r. < . 

wnerein R^eJ*^ 

- ine compound is not ?*k-/n , 

J»«) (as disclosed in WO96/12703); " " M tamMa ^OHia 

The compound is not uux.n. , , 

in " ara '>*«toR"-ben 2 yl„ xv u a s rf - , */ ,taoxy with , 

- * « is no, **— 

V=honu, in^^r'" 5 ^ 4 ^* 
pam, wkcmin R s, h * *»OM with , R« fa 

W09oVU„ 2); ^ m » «* * *«=H) (as disciosed in 

- The compound is „ 0 , „ , 

Para, wherein R'-benzyl -R^m 12s „=, , ' „ . ^ *» 1 R ( in 

• »■ compound b ^ ^T" - "*™" 11 ** 

c^Wj-me.h.none c^rr^ 58 ^ 4 ^^. 

5,486,525); ° W) ' "*"» *" - Wole) (as disused in US 

c^dine, in pneicuia, 4 or ^tTr 1 ^^ 
**> «» wherein R " is "*« - «» ^ • me* ^ 
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- the compound is not ((5-[4-(FluorophenyI)memyl]-5-H-imidazo[4,5-c]-pyridine-2-yl) 
methyl)-carbamaat, methyl ester (XR 3 = fluorobenzyl, Y = C(=0)R12 with R12 = methyl, 
R 1 = H, R 2 , R 3 , R 4 = H) (as disclosed in US 5,137,896); 

- the compound is not 5-(4-Chlorophenylmethyl)-2-(piperidin- 1 -ylmethyl)-5H-imidazo[4,5- 
c]pyridine and its dihydrochloride salt (XR 3 = chlorobenzyl, Y = -CH 2 -, R 1 = piperidinyl) 
(as disclosed in Justus Liebigs Annalen der Chemie (1971), 747, 158-171); 

- the compound is not 5<4-CUorophenylme%l)-2-(4-methyl-piperazin-l-ylmethyl)-5H- 
imidazo[4,5-c]pyridine (XR 3 = chlorobenzyl, Y = -CH 2 -, R 1 = piperazinyl, R 6 = methyl) 
(as disclosed in Journal of the Chemical Society [section B]: Physical Organic (1966), 4, 
285-291); 

Particularly, the invention relates to a compound according to the general formula (Z) and/or 
A as described above wherein, 

- if Y is a bond and R ] is an aryl, this aryl is not phenyl para substituted with OH and 
optionally further substituted with methyl, methoxy, nitro, diethylamino, CI, Br, or F ; or, 
if Y is a bond and Rl is an aryl para substituted with OH and optionally further substituted 
with methyl, methoxy, nitro, diemylamino, CI, Br, or F, and X is an alkylene, R 3 is not a 
heterocyclic ring containing N; 

and/or 

- if Y is a bond or (CH 2 )i-6, R 1 is H, X is CH 2 and R 3 is phenyl with 1R 17 , wherein R 17 is 
C(=0)R 18 , then R 18 is selected from H; OH; C M8 alkyl; C 2 . I8 alkenyl; C H 8 alkoxy; 
NR !5 R'*; aryl an amino acid residue linked through an amino group thereof, i.e. R18 is not 
a C 3 .)o cycloalkyl or Cj-jo cycloalkenyl; 

and/or 

- if Y is a bond or (CH2)] ^, then R 1 is an aryl unsubstituted or substituted with one or more 
R 6 , heterocyclic ring unsubstituted or substituted with one or more R 6 , C3.10 cycloalkyl 
unsubstituted or substituted with one or more R 6 and C4.10 cycloalkenyl unsubstituted or 
substituted with one or more R 6 ; i.e. YR1 is not H or C^ alkyl; 

and/or 

- if Y is a bond or (CH2)i^, R 1 is H, and R 3 is a 5 membered heterocyclic ring with one R 17 , 
wherein R17 is C(=0)R18 and R18 is NR 15 R 16 , then R 15 and R 16 are not a Cms alkyl or a 
cycloalkyl; or 

if Y is a bond or (CH2)i^, and R 1 is H, and R 3 is a 5 membered heterocyclic ring with one 
R 17 , wherein R17 is C(=0)R18 then R18 is selected from H; OH; C M8 alkyl; C 2 ., 8 
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^l; cycloalkyl . c 

* acid residue 

ifYisabondorrcmw p'; e tr v 

***** halogen; OH; CN; NO,- «M £ f ' »' C « 

(optionally a fcn^,. 5 of , ' P 3 ""^ft arylalkylthio 

MonaHy a o, y C ^ ayW,0Xy ^ ,thi °-« 
and/or . i-e., then R 7 is not (O0)R"; 

. wherein R17 C(=0)R1 . * „ "• 5 "'*- 4 »*«»**i,»« 1 

"J". NR R ; ,.e. wherein R" is „, C| .„ ' 0H ' C ™ alkyl; 
and/or 

. R ^ wherein R%CH>)R. S( J;r " 3 5 *. with one 
and/or 

- ifYisab °"",R l isl,ydrog M ,Xi S analkylandR3 i , , 

- < *" 'S OH in para, the "» 3 

-*l of hydros C! , ^ c 2 .„ Z^T^ *" "» 

«*Hrt C 3 ., 0 cycloaftenyl or C, e ' T " ^ **** C « 
OCF 3 ; haioaKy,; W C ^ 1 **« °* °* N0 * 

a oxybenzy,,; ' ILr^ T* T 

^ aryl, tnyloxy, aty,^ / ™ g - C| " Mro^ and each of 

thiohe,e ro cycUcri» g ,c,,,hydr„xval 1 rv, red "» ta ~5* or 

*■ — *« R" m „; : c ^ ' S W * ' - - R» : U 

and/or 
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if Y is a bond, R 1 is a hydrogen, X is -(CH2-CH2)-, then R 3 is selected from aryl; 
aryloxy;; aryl-NR 10 -; 5 or 6 membered heterocyclic, oxyheterocyclic or thioheterocyclic 
ring;; and each of said aryl, aryloxy, aryl-NR 10 -, 5 or 6 membered heterocyclic, 
oxyheterocyclic or thioheterocyclic ring is optionally substituted with one or more R 17 ; C3. 
10 cycloalkyl, oxycycloalkyl or thiocycloalkyl; C4-10 cycloalkenyl with the proviso that the 
double bond cannot be adjacent to a nitrogen; H with the proviso that if X is an alkylene, 
an alkenylene or an alkynylene, then X comprises at least 5 carbon atoms; i.e. then R 3 is 
not an arylthio or if X is -(CH2CH2)-S, R 3 is not an aryl; 
and/or 

if Y is a bond, R 1 is H, X is an alkylene and R 3 is phenoxy, R 17 is independently selected 
from the group hydrogen; Cms alkyl; C2-18 alkenyl; C 2 -i8 alkynyl; Cms alkoxy; C M8 
alkylthio; C3-10 cycloalkyl, C3.10 cycloalkenyl or C3.10 cycloalkynyl; halogen; OH; CN; 
N0 2 ; NR 7 R 8 ; OCF 3 ; haloalkyl; C(=0)R 9 ; C(=S)R 9 ; SH; aryl; arylthio; arylalkyl (except 
benzyl); arylalkyloxy (except oxybenzyl); arylalkylthio (optionally a benzylthio); 5 or 6 
membered heterocyclic, oxyheterocyclic or thioheterocyclic ring; Cms hydroxyalkyl; and 
each of said aryl, aryloxy, arylthio, arylalkyl, arylalkyloxy (optionally a oxybenzyl), 
arylalkylthio (optionally a benzylthio), 5 or 6 membered heterocyclic, oxyheterocyclic or 
thioheterocyclic ring, Cm 8 hydroxyalkyl is optionally substituted with 1 or more R 19 ; i.e. 
if R 3 is phenoxy, R 17 is not benzyl or phenoxy or oxybenzyl; 
and/or 

if XR 3 is fluorobenzyl, R 2 , R 3 , R 4 are R 1= H and Y is NR 11 , R 11 is selected from H; Cms 
alkyl; Cms alkenyl; C3.10 cycloalkyl; C^o cycloalkenyl; aryl; 5-6 membered heterocyclin 
ring; an amino acid residue linked through a carboxyl group thereof, i.e. R 11 is not methyl 
orC(=0)R 12 ; 

If X is CH2 and R 3 is a phenyl substituted in para with CI, and Y is CH2, then R 1 is not 
piperazinyl, or 

If X is CH2 and R 3 is a phenyl substituted in para with CI, and Y is CH2, then R 1 

heterocyclic ring is aromatic; 

and/or 

If R 5 is an aryl, aryloxy or benzyl group, R 1 is not H or C3.10 alkyl, or 
If R 1 is H or C3-10 alkyl, then R 5 is selected from hydrogen; Cms alkyl; C2-18 alkenyl; C2-18 
alkynyl; C M8 alkoxy; C,. I8 alkylthio; halogen; OH; CN; N0 2 ; NR 7 R 8 ; OCF 3 ; haloalkyl; 
C(=0)R 9 ; C(=S)R 9 ; SH; arylthio; arylalkyl (except benzyl); Cms hydroxyalkyl; C3.10 
cycloalkyl; C3-10 cycloalkyloxy; C3.10 cycloalkylthio C3-10 cycloalkenyl; C3-10 
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..cydoalkyUraCalkyl. e > Wto ™™ .3,0, hydrogen. an uasubstttuted C, 

lie compounds of the invention optionallv «m„h. «. 
} OH. R 15 not substituted with 



The compounds of the invention optionally exclude iw , 

alltyl or methyl, and/or YR' is not monomeftykmitto lsnot H, YtsnotNR with Rll Cj^ 
The compounds of the invention optionally exclude th™» 
C^JR-andR'Ss,^. "1^ 



20 ^"^undsoftheinvemionopdonany excluded 

—U (Z, and/ot (A) M dK l d r twriTt^'^ 8 ^ 
pipemany, snbsittded with meuty, "* """""^ " is « 



He compounds of mis invention optioually exclude those in which XR= is « ■ , 
25 substructure -<CH2>n-Y rm ™ ,S "s™™ 1 ™ to the 

W * Y -HO)-N(RlXR2 set forth on column 1 line 48 .„ ,. I 
of US Datent 5 vn <tni j .t ' ** to column 2 Une 38 

Tie compounds of this mvention optional* exclude those i„ wMch R s ^ . 
30 substituents designated as ,,Ar» in WO 000,127 r oontama any of the 

-erencexmpa.cmar^.arylphe.xy Trb!;; 27 ™ *- * 

a latent 4,990,518, examples 1 to 5 of US 4,988,707, 
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examples 3 and/or 11 of WO 96/12703 and/or compounds 340A, 347C, 349C, 351C, 355C 
and/or 356 C of WO 96/11192 and/or their methylene homologues, the disclosure of which 
are herewith expressly incorporated by reference. 

5 Optionally, the compounds of this invention also exclude all methylene. homologues of known 
compounds which are excluded from the scope of this invention. 

The compounds of this invention optionally exclude those in which XR3 is equivalent to the 
substructure -(CH2)n-Het-C(0)-N(Rl)(R2) set forth on column 1, line 41 to column 2 line 24 
10 of US patent 4,990,51 8 and the comparable disclosure in any member of the patent family of 
US patent 4,990,518, which disclosure is herewith expressly incorporated by reference. 

Typically the compounds of this invention do not include the compounds expressly disclosed 
in EP 76530, EP 1 162 196, EP 1132 381, US 5,486,525, US 5,137,896, US 5,227,384, US 
15 4914108, US 5,302,601, US 5,208,242, US 4,990,518, US 4,988,707, DE 4211474, DE 
4230464, WO 00/39127, WO 00/40586, WO 00/40583, WO 00/39127, WO 00/20416 and 
any family member thereof in Chemical Abstracts acc no. 1987:18435 and Chemical 
Abstracts acc no. 1983:594812 and overlap with the compounds described in the present 
description, the disclosure of which is herewith expressly incorporated by reference. 

20 

Typically the compounds of this invention do not include the compounds expressly disclosed 
in EP 76530, EP 1 162 196, EP 1132 381, US 5,486,525, US 5,137,896, US 5,227,384, US 
4914108, WO 00/39127, WO 00/40586, Chemical Abstracts acc no. 1987:18435 and 
Chemical Abstracts acc no. 1983:594812 and over which the claims of this application are not 
25 novel or do not posses an inventive step; the disclosure of these compounds is herewith 
expressly incorporated by reference. 

Typically the compounds of this invention do not include the compounds expressly disclosed 
in Justus Liebigs Annalen der Chemie (1971), 747, 158-171 or in the Journal of the Chemical 
30 Society [section B]: Physical Organic (1966), 4, 285-291 and over which the claims of this 
application are not novel or do not posses an inventive step; the disclosure of these 
compounds is herewith expressly incorporated by reference. 
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Opbonaily, the compos of ^ Mention include only those compounds ^ TO „ 
none of ft. subsdteen* designated R13 in cotann, 5, lines 22-38 of US paten. 5 486 525 
^or R2 and/or R5 are none of the subsdnaen* desigMted RM J ' 25 

IT 5 ;T 38-53 of us pa,enl 5 - 486,525 ' which is herewi * i ™- — * 

reference to the extent to ^ overlap ^ ^ ^ ^ ^ 

aad/or (A,, descrtbed above wherein R 1 is aphony, opbonany Abated ^ . ^ 
- whereto 8. at nreta „ phony, opno-y ^ , ^ ^ * 

NHCCOXCa alkyl); mahoxysulfonamide or R * fa 

«-membered saturated N-heterocyclic ring. 

^e enrbodunen. of rhis aecond aspec, of rhe present invention rCntea to conrpounds 
accordnrg to the genera, formula 0), p_icauy accede sa,* taurome,, and 
isomers thereof, wherein: 



R 2 
I 

wherein: 

- R' ia selected from hydrogen; ary, unsubsdhtted or subsbtuted with one or more R« 
he.erooyc.ic ring unsubairuted or subsdbateu with one or more R<, c,, 0 cydoalkyi 
unsubabbated or subsbtuted with one or tnore R« and C„ cydoauteny, unaubaduated o, 
substituted with one or more R 6 ; 

■ Y is selected fc. to ^ of , ^ ^ _ Q . ^ ^ ^ 

~ or unsaterated, subsdruted or unsubsuteten C,.C„ hydrocarbon group 
opbonaHy -luding one or nrore hete^ms in the ma in chain, said he.eroa.on, bein 
selected iron, the gmups consisung of 0, S, and N; such aa C M alkylene, C„ alkenylene 
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C 2 ^> alkynylene, -0(CH 2 )i. 5 -, KCH 2 ) M -0-(CH 2 ) M -, -S-(CH 2 )i. 5 -, -(CH 2 ) M -S-(CH 2 ) M -, - 
NR n -(CH 2 ) <CH 2 ) M -NR u -(CH 2 ) M -and C3.10 cycloalkylidene; 
Each R 2 and R 4 is independently selected from the group consisting of hydrogen Cms 
alkyl; Cms alkenyl; Cms alkynyl; C M8 alkoxy; Ch 8 alkylthio; halogen; OH; CN; N0 2 ; 
NR 7 R 8 ; OCF 3 ; haloalkyl; C(=0)R 9 ; C(=S)R 9 ; SH; aryl; aryloxy; arylthio; arylalkyl; C M8 
hydroxyalkyl; C3.10 cycloalkyl; C3.10 cycloalkyloxy; C3-10 cycloalkylthio; C3-10 
cycloalkenyl; C3.10 cycloalkynyl; 5 or 6 membered heterocyclic, oxyheterocyclic or 
thioheterocyclic ring; 

X is selected from the group consisting of a divalent, saturated or unsaturated, substituted 
or unsubstituted C1-C10 hydrocarbon group optionally including one or more hetefoatoms 
in the main chain (provided that the heteroatom is not linked to N of the nucleus), said 
heteroatoms being selected from the group consisting of 0, S, and N; such as Cm 
alkylene, (for example -CH 2 -, -CH(CH 3 )-, -CH 2 -CH 2 -, -CH 2 -CH 2 -CH 2 -, -CH 2 -CH 2 -CH 2 - 
CH 2 ), -(CH 2 ) 2 -4-0-(CH 2 ) 2 ^ 5 -(CH 2 ) m -S-(CH 2 )m-, -(CH 2 )m-NR 10 -(CH 2 ) 2 ^-, C3-10 
cycloalkylidene, C 2 ^ alkenylene (such as -CH=CH-CH 2 -), C 2 ^ alkynylene; 
m is any integer from 0 to 2; 

R 3 is selected from the group consisting of aryl; aryloxy; arylthio; aryl-NR 10 -; 5 or 6 
membered heterocyclic, oxyheterocyclic or thioheterocyclic ring;; and each of said . aryl, 
aryloxy, arylthio, aryl-NR 10 -, 5 or 6 membered heterocyclic, oxyheterocyclic or 
thioheterocyclic ring is optionally substituted with one or more R 17 ; C3.10 cycloalkyl, 
oxycycloalkyl or thiocycloalkyl; C4-10 cycloalkenyl with the proviso that the double bond 
cannot be adjacent to a nitrogen; H with the proviso that if X is an alkylene, an alkenylene 
or an alkynylene, then X comprises at least 5 carbon atoms; 

R 5 is independently selected from the group consisting of hydrogen; Cms alkyl; C 2 .i 8 
alkenyl; C 2 .i 8 alkynyl; C M8 alkoxy; C M8 alkylthio; halogen; OH; CN; N0 2 ; NR 7 R 8 ; 
OCF 3 ; haloalkyl; C(=0)R 9 ; C(=S)R 9 ; SH; aryl; aryloxy; arylthio; arylalkyl; C M8 
hydroxyalkyl; C3-10 cycloalkyl; C3.10 cycloalkyloxy; C3.10 cycloalkylthio C3.10 
cycloalkenyl; C3.10 cycloalkynyl; 5 or 6 membered heterocyclic, oxyheterocyclic or 
thioheterocyclic ring; 

Each R 6 and R 17 is independently selected from the group consisting of hydrogen; C M8 
alkyl; C 2 -i 8 alkenyl; Cms alkynyl; Cms alkoxy; C M8 alkylthio; C3-10 cycloalkyl, C3-10 
cycloalkenyl or C3-10 cycloalkynyl; halogen; OH; CN; N0 2 ; NR 7 R 8 ; OCF 3 ; haloalkyl; 
C(=0)R 9 ; C(=S)R 9 ; SH; aryl; aryloxy; arylthio; arylalkyl; arylalkyloxy (optionally a 
oxybenzyl); arylalkylthio (optionally a benzylthio); 5 or 6 membered heterocyclic, 
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ottyhetetocycuc or duoheterocyelie nn K C,, s hydroxya^.; and each of said - 
arybxy ary^o, « ( ^ , 

« a benzyhhio), 5 or 6 membered teerocycliC) 
taoheterecyclic ring, C,„ hydroxyalkyl is optionally substituted with 1 or more R 19 
- Each R andR is independendy seleeted from (be ff oup consisting of H; C,,.^ c, „ 

a,L « ', of . " ^ ^ **** ' hr0Ugh 3 -ta" ««"*> *ereo« 
-teruativdy, R and R«, togetiter with dte nitrogen to which they are anached, confine to 
form a 5-6 membered heterocyclic ring; 

' Jr," C m l R ' , 1 iS ; dePendfflt,y —* *» W consisting of H; OH; C,.„ 
alkyl, C,„ alkenyl; C 3 , 0 cyeloalkyl; C„, cyoloalkenyl; C,.„ atkoxy; NR'V«. aryl an 

tumno acid residue linked through an amino group thereof; 
• Each R'» and R" is independently S e.ec«ed from the group the group consisting of H' C, „ 
alkyi; C.„ alkenyl; C„ cycloalky,; C.,, cyoloalkenyl; aryt; C(=0)R* 5-ti membered 
h«=rooyolin ting; an amino acid residua linked through a carboxy. group thereof 
R ,s ..dependent* selected from tite ^oup consisting of H; C W! alky.; C,,', atkeny,- 
aryl; C,„ oydonlkyl; C,„ cyoloalkenyl; an amino acid residue .inked through an amino 
group thereof; 

Each R'= R u is independentiy selecad from the group consisting of H; C,.„ aJkyb Cj 
alkenyl; aryl; C,, 0 cycloalkyl; C,,„ cyoloalkenyl; C(=0)R* CC=S)R* an antino acid 
residue linked through a carboxyl group thereof; 

Each R" and R« is indepentotly selected from me group consisting of H; C ,.„ alkyl- a 
,. alkenyl; C,„ alkynyl; aryl; C ,„ oycloalky.; C 4 . 10 cycloaikenyl; an amino aoid residue 
linked through a carboxyl group thereof; 

R" is rodependentiy xkaci Som „, m rf R ^ ^ ^ 

alkyl; C,„ alkenyl; C,,, aUtyny,; C,.„ alkoxy, preferably C,,alkoxy; C,.„ aikylthio; C, 
,0 cycloalkyl; c„ cyoloalkenyl; C 4 .„ cyoloalkynyl; halogen; OH; CN- NO,- NR'V 21 - 
OCFs; ha.oa.kyl; W; W ; SH; C(-0)N<C M alky,,, N(H)S(0 X OXC„ alky,)-' 
aryh arybxy; aryhhio; arytaiky.; and — of ^ ^ ^ ' 
substituted tvith 1 or more halogen,, particularly a pheny. substituted with 1-2 halogens- 
hydroxyaM; 5 or 6 membered he.erecyo.io, oxyheterocyclic or dtioheterooyCio ring 
each unsubstituted or substituted with 1 or more halogens; 
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- Each R and R is independently selected from the group consisting of H; Cm 8 alkyl, 
preferably Q-6 alkyl; C 2 .i8alkenyl; Cms alkynyl; aryl; C3.10 cycloalkyl; C4-10 cycloalkenyl; 
C(0)R 12 , C(=S)R 12 ; 

- R 22 is independently selected from H; OH; Cms alkyl; C2-18 alkenyl; Cms alkoxy; 
NR^R 24 ; aryl; C3-10 cycloalkyl, ; C4-10 cycloalkenyl; 

- Each R 23 and R 24 is independently selected from the group the group consisting of H; Cms 
alkyl, preferably C2-3 alkyl, wherein C2-3 alkyl taken together with N of R 22 can form a 
saturated heterocycle, which heterocycle is optionally substituted with OH or aryl or an 
amino acid residue. 

According to another particular embodiment, the present invention relates to compounds 
according to the general formula (I), pharmaceutical^ acceptable salts, tautomers, and 
isomers thereof, wherein: 




• R 1 is selected from hydrogen; phenyl unsubstituted or substituted with 1-3 R 6 ; 5 or 6 
membered heterocyclic ring, optionally benzo-added, containing 1-3 heteroatoms selected 
from the group O, N, and S, unsubstituted or substituted with 1-2 R 6 ; 1-naphthyl 
unsubstituted or substituted with 1-3 R 6 ; 2-naphthyl unsubstituted or substituted with 1-3 
R 6 ; C3-10 cycloalkyl, particularly C3.7 cycloalkyl; C5-7 cycloalkenyl with the proviso that 
the double bond cannot be adjacent to a nitrogen; 

- Y is selected from the group -<CH 2 )o-6-; 0; S; NR 11 ; -CH(CH 3 )-; -OCH 2 -; -CH 2 0-; - 
OCH 2 -CH 2 -; -CH 2 -CH 2 0«; -CH 2 -0-CH 2 -; -(CH 2 ) 0 . 5 -S-; -S-(CH 2 )o- 5 s; -(CH 2 )o- 2 -S-(CH 2 )o. 
2-; -NR n -(CH 2 )o.5-; -(CH 2 )o-5-NR 11 -; -CH2-NR n -CH 2 -; -C(CH 3 ) 2 S (cis or trans) -CH 2 - 
CH=CH-; (cis or trans) -CH=CH-CH 2 -; 

- Each R 2 , R 4 and R 5 is independently selected from hydrogen; straight or branched Cms 
alkoxy, particularly alkoxy; straight or branched Cms alkyl particularly Ci^ alkyl; F; 
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Cl; Br; I; OH; CN; N0 2 ; NR 7 R 8 ; OCF 3 ; CF 3 ; C(=0)R 9 ; phenyl; phenoxy; benzyl; 
hydroxymethyl; 

X is selected from the group -CH 2 -; -CH(CH 3 )-; -CH 2 -CH 2 -; -CH 2 -CH 2 -CH 2 -; -CH 2 -CH 2 - 
CH 2 -CH 2 ; -OCH 2 -CH 2 -; -SCH 2 -CH 2 -; -NR 10 -CH 2 -CH 2 -; C 3 . 7 cycloalkylidene; -C(CH 3 ) 2 -; 
-CH 2 -CH(CH 3 )-CH 2 -; -CH(CH 3 )-CH 2 -CH 2 -; -CH 2 -CH 2 .CH(CH 3 )-; -CH=CH-CH 2S 
R 3 is selected from unsubstituted or phenyl substituted with 1-3 R 17 ; 5 or 6 membered 
heterocyclic ring, containing 1-3 heteroatoms selected from the group 0, N, and S, 
unsubstituted or substituted with 1-2 R 17 ; 1-naphthyl unsubstituted or substituted with 1-3 
R 17 ; 2-naphthyl unsubstituted or substituted with 1-3 R 17 ; C 3 . 10 cycloalkyl, particularly C 3 . 
7 cycloalkyl; C 5 . 7 cycloalkenyl with the proviso that the double bond cannot be adjacent to 
a nitrogen; 

Each R 6 and R 17 is independently selected from the group H; straight or branched C,« 
alkoxy; straight or branched C M alkyl; F; Cl; Br; I; OH; CN; N0 2 ; NR 13 R 14 ; OCF 3 ; CF 3 ; 
C(=0)R 18 ; unsubstituted phenyl or phenyl substituted with 1-3 R 19 ; 5 or 6 membered 
heterocycles, optionally benzo-added, containing 1-3 heteroatoms selected from 0, N and 
S, unsubstituted or substitued with 1 or 2 R 19 ; 2-naphthyl unsubstituted or substituted with 
1-3 R 19 ; C 3 . 7 cycloalkyl; C 5 . 7 cycloalkenyl, phenoxy; benzyl; hydroxymethyl; 
Each R 7 and R 8 is independently selected from H; straight or branched C W8 alkyl, 
preferably C M alkyl; phenyl; C(=0)R 12 ; alternatively, R 7 and R 8 , together with the 
nitrogen to which they are attached, combine to form a 5-6 membered ring; 
Each R 9 and R 18 is independently selected from H; OH; straight or branched C M8 alkyl, 
preferably C,* alkyl; straight or branched C,.„ alkoxy, preferably C M alkoxy; NR 15 R 16 ; 
phenyl; 

Each R 10 and R 11 is independently selected from the group H; C,.„ alkyl, preferably C M 
straight or branched alkyl; phenyl; 

Each R 12 is selected from the group H; C,. M alkyl, preferably C w straight or branched 
alkyl; phenyl; 

Each R 13 and R 14 is independently selected from H; straight or branched C H8 alkyl, 
preferably C M alkyl; phenyl; C(=0)R 12 ; 

Each R 15 and R 16 is independently selected from the group H; C M straight or branched 
alkyl; phenyl; 

R 19 is selected from the group H; straight or branched C M alkoxy; straight or branched C,. 
6 alkyl; F; Cl, Br; OH; N02; NR 20 R 21 ; OCF3, CC^R 22 ; phenyl; phenoxy; benzyl; 
hydroxymethyl; 
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- Each R 20 and R 21 is independently selected from H; straight or branched Cms alkyl, 
preferably Ci^ alkyl; phenyl; C(=0)R 12 ; 

- R 22 is selected from H; OH; straight or branched Ci- 6 alkyl; straight or branched C M8 
alkoxy, preferably C^alkoxy; NR 23 R M ; phenyl; 

5 - Each R 23 and R 24 is independently selected from the group H; Cms alkyl, preferably Cn 
straight or branched alkyl; phenyl. 

Another embodiment of present invention relates to compounds of formula (IT), which are 
related to the general Formula (I), but wherein R 1 is directly linked to the imidazo[4,5- 
10 c]pyridine ring structure, pharmaceutical^ acceptable salts, tautomers, and isomers thereof 
and their use in a treatment of viral infection or to manufacture a medicament to treat viral 
infections, wherein: 



R 5 




- R 1 is selected from phenyl substituted with 0-3 R 6 ; 5 or 6 membered heterocyclic ring 
15 ' containing 1-3 heteroatoms selected from the group O, N, and S, substituted with 0-2 R 6 ; 

1-naphthyl substituted with 0-3 R 6 ; 2-naphthyl substituted with 0-3 R 6 ; C 3 . 7 cycloalkyl; 
C4-5-710 cycloalkenyl; 

- R 2 , R 4 and R 5 are independently selected from hydrogen; straight or branched C\j, alkoxy; 
straight or branched C w alkyl; F; CI; Br; I; OH; CN; N0 2 ; NR 7 R 8 ; OCF 3 ; CF 3 ; C(=0)R 9 ; 

20 phenyl; phenoxy; benzyl; hydroxymethyl; 

- X is selected from the group -CH 2 -; -CH(CH 3 )-; -CH 2 -CH 2 -; -CH 2 -CH 2 -CH 2 -; -CH 2 -CH 2 - 
CH 2 -CH 2 ; -OCH 2 -CH 2 -; -SCH 2 -CH 2 -; -NR 10 -CH 2 -CH 2 -; C 3 . 7 cycloalkylidene; -C(CH 3 ) 2 ; 
-CH 2 -CH(CH 3 )-CH 2 -; -CH(CH 3 )-CH 2 -CH 2 -; -CH 2 -CH 2 -CH(CH 3 )-; -CH=CH-CH 2 -; 

- R 3 is selected from phenyl substituted with 0-3 R 17 ; (benzoannellated) 5 or 6 membered 
25 aromatic heterocyclic ring containing 1-3 heteroatoms selected from the group O, N, and 

S, substituted with 0-2 R 17 ; 1-naphthyl substituted with 0-3 R 17 ; 2-naphthyl substituted 
with 0-3 R 17 ; C 3 .7 cycloalkyl; C4-K) cycloalkenyl with the proviso that the double bond 
cannot be adjacent to a nitrogen; 
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• £ and are independent selected ta fte ^ 
C(-0)R , phenyl; pbenoxy; benzyl; hydroxymethyl- 

- R» . selected ftan the group H;C W sUaigh, or branched alkyl; phenyl- 
• R -^fem^grou^ftCr^ghtort^nched^p^; 

- R -» are independent se.ec.ed from „; suaigh, or branched C„ aKy,; ^ 

- R^d R» are independent selected non, rhe group „; C M straight or Wheu afcy,; 

Another embodiment of the present invendon relates ,o compounds of formma 0D 
^■^"■".o^amtonaa,^^,,,^^ 




n 



R 1 is selected from phenyl substituted with r«. < « * 

rnnta - • , , u 0 3 R , 5 or 6 membered heterocycUc ring 

ontammg ,. 3 heter.toms setected trom the group 0, N, and S, ^ « 0-2 R» 

* 0-3 R«; 2 .naphth yl Stated ^ „ R<; ^ ' 
C45-7.10 cycloalkenyl; * • 

R 2 , R' and are indepardenrly selected from hydrogen; ^ „ 

7* " C " ** ^' <* Br, I; OH; CN; NO, NR 7 R 8 ; 0 CF 3 ; CFj- 

phenyl; phenoxy; benzyl; hydroxymethyl; ' ' ' 

X is selected 60m the gro„p -CH<CH 3 ).; -CH^-CH,- -OCT, CH ■ 

CH=CH-CHi-; ' LHl " CH2 "i " 
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- R is selected from phenyl substituted with 0-3 R 17 ; (benzoannellated) 5 or 6 membered 
aromatic heterocyclic ring containing 1-3 heteroatoms selected from the group O, N, and 
S, substituted with 0-2 R 17 ; 1-naphthyl substituted with 0-3 R 17 ; 2-naphthyl substituted 
with 0-3 R 17 ; C 3 . 7 cycloalkyl; C 4 . 7 cycloalkenyl with the proviso that the double bond 
cannot be adjacent to a nitrogen; 

- R 6 and R 17 are independently selected from the group H; straight or branched alkoxy; 
straight or branched C w alkyl; F; CI; Br; I; OH; CN; N0 2 ; NR I3 R 14 ; OCF 3 ; CF 3 ; 
C(=0)R 18 ; phenyl; phenoxy; benzyl; hydroxymethyl; 

7 8 

- R and R are independently selected from H; straight or branched C^s alkyl; phenyl; 
C(=0)R 12 ; alternatively, R 7 and R 8 , together with the nitrogen to which they are attached, 
combine to form a 5-6 membered ring; 

- R 9 and R 18 are independently selected from H; OH; straight or branched alkyl; 
straight or branched alkoxy; NR 15 R 16 ; phenyl; 

- R 12 is selected from the group H; Ci ^ straight or branched alkyl; phenyl; 

- R 13 and R 14 are independently selected from H; straight or branched C w alkyl; phenyl; 
C(=0)R 12 ; 

- R 15 and R 16 are independently selected from the group H; C,^ straight or branched alkyl; 
phenyl; 

Another embodiment of present invention relates to compounds of formula (II), 
pharmaceutically acceptable salts, tautomers, and isomers and their use in a treatment of viral 
infection or to manufacture a medicament to treat viral infection, wherein: 



R 5 




n 



- R 1 is selected from phenyl unsubstituted or substituted with 1-3 R 6 ; 5 or 6 membered 
heterocyclic ring containing 1-3 heteroatoms selected from the group O, N, and S, 
unsubstituted or substituted with 1-2 R 6 ; 1-naphthyl unsubstituted or substituted with 1-3 
R 6 ; 2-naphthyl unsubstituted or substituted with 1-3 R 6 ; C 3 . 7 cycloalkyl; C5.7 cycloalkenyl; 
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- R 2 > R 4 and R 5 are hydrogen- 

witn 1 3 R , 2-naphthyl substituted with 0-3 R 17 - r i „ , 
Each R* and R» is independently ^ ^ " ~ 

C(-0)R phenyl; phenoxy; benzyl; hydroxymethyl- * 

- Each R 15 and R 16 is independendly selected from the group H- C „ 

alkyl; phenyl; ^ ^"P C,-< straight or branched 

of viral infection or to manufacture a „«r ^ Use m a 

manufacture a medicament to treat viral infection, wherein: 




n 



R' is selected from phenyl unsubstituted or substituted with 1-3 r«. < nr * k 
heterocyclic ring contain,™ n u ' ° f 6 membQ red 

nng containing 1-3 heteroatoms selected from the group O N and <; 
unsubstituted or substituted with 1 2 R 6 - i , ' d S ' 

R 6 - 2 nanhthv, u ' P %1 WSubstitute <* or substituted with 1-3 

R . 2-naphthyl unsubstituted or substituted with 1 -3 r« ; 

R,R and R 5 are hydrogen; 

X la selected from -CH, . CH(CHj>; ^ ^ 
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- R is selected from phenyl unsubstituted or substituted with 1-3 R 17 ; 5 or 6 membered 
aromatic heterocyclic ring containing 1-3 heteroatoms selected from the group 0, N, and 
S, unsubstituted or substituted with 1-3 R 17 ; 1-naphthyl unsubstituted or substituted with 
1-3 R 17 ; 2-naphthyl unsubstituted or substituted with 1-3 R 17 ; 

- Each R 6 and R 17 is independently selected from the group H; straight or branched 
alkoxy; straight or branched C M alkyl; F; CI; Br; I; OH; CN; N0 2 ; NR 13 R 14 ; OCF 3 ; CF 3 ; 
C(=0)R 9 ; phenyl; phenoxy; benzyl; hydroxymethyl; 

- R 9 is selected from H; OH; straight or branched alkyl; straight or branched Ci-6 
alkoxy; NR ,5 R 16 ; phenyl; 

- Each R 13 and R 14 is independently selected from H; straight or branched Ci-6 alkyl; 
phenyl; C(=0)R 12 ; 

- Each R 15 and R 16 is independently selected from the group H; Ci^ straight or branched 
alkyl; phenyl. 



Particularly, the second embodiment of present invention comprises compounds of formula 
(II), pharmaceutically acceptable salts, tautomers, and isomers thereof and their use in a 
treatment of viral infection or to manufacture a medicament to treat viral infection, wherein: 



R 5 




n 



- R 1 is selected from phenyl unsubstituted or substituted with 1-3 R 6 ; 5 or 6 membered 
heterocyclic ring containing 1-3 heteroatoms selected from the group O, N, and S, 
unsubstituted or substituted with 1-2 R 6 ; 1-naphthyl unsubstituted or substituted with 1-3 
R 6 ; 2-naphthyl unsubstituted or substituted with 1 -3 R 6 ; 

- R 2 , R 4 and R 5 are hydrogen; 

- X is selected from -CH 2 -; -CH(CH 3 >; -CH 2 -CH 2 -CH 2 -; -OCH 2 -CH 2 -; -CH=CH-CH 2 -; 

- R 3 is selected from phenyl unsubstituted or substituted with 1-3 R 17 ; 5 or 6 membered 
aromatic heterocyclic ring containing 1-3 heteroatoms selected from the group 0, N, and 
S, unsubstituted or substituted with 1-2 R 17 ; 1-naphthyl substituted with 0-3 R 17 ; 2- 
naphthyl unsubstituted or substituted with 1-3 R 17 ; 



1-6 
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- Each R 6 and R 17 is independently selected fmm h a 

a*ox y: slight or branched c ' ^ « ^ned C,, 

C(-0)R ;phe„yl; phenoxy . ^ hydroxymethyI . • 0CF 3, CF 3 ; 

- R is selected from H; OH; straight or branched C *u , • 
alkoxy; NR I5 R 16 ; phenyI . ^ C " ^ « branched C, 

- Each Rl3 ^ d R' 4 ^ independently selected fr 0m H- strait nr K 

phenyl; C(=0)R ,2 ; ' 8111 0r branched C M alkyj; 

* Each R 15 and R 16 is independently selected from the group H- C ^ w. 

alkyl; phenyl; ff P H ' ^ stm ^ or branched 




HI 

or a pharmaceutical* acceptable acid addition salt thereof 
wherein: 

unsubstttuted or substituted with one or more R < an , „ ' ^ cyc,oalk 5' 1 

Yissclec Wfi , mthssoupcOMistingofa 

or or w ; c ?; ^ 

°PO°^ly including one or more he*™, . 7 C, C '° 8™P 
C 2 ^ alkynylene, -0(CH 2 ), 5 - <CH ] n ru , ^ ' ^ 

^-(CH,),,-, HWHii'S^?"" " S " (CH2)I - 5 "' - (CH ^ CH ^ - 

X«»i /„! ^ 2}mNR ^M-andC^ocycloalkylidene; 

heterc^ms being ^ ^ " '"^ ce ^ to N of the nucleus), said 

selected from fte ^ ronsisting rf ft $ ^ ^ ^ ^ 
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alkylene, (for example -CH 2 -, -CH(CH 3 )-, -CH 2 -CH 2 -, -CH 2 -CH 2 -CH 2 -, -CH 2 -CH 2 -CH 2 - 
CH 2 ), -(CH 2 ) 2 ^-0.(CH 2 )2-4- 3 -(CH 2 )2^-S.(CH 2 )^-, -(CH 2 ) 2 .i-NR 10 .(CH 2 ) 2 ^, C3-10 
cycloalkylidene, C 2 ^ aJkenylene (such as -CH=CH-CH 2 -), C 2 -6 alkynylene; 
m is any integer from 0 to 2; 

R 3 is selected from the group consisting of aryl; aryloxy; arylthio; aryl-NR 10 -; 5 or 6 
membered heterocyclic, oxyheterocyclic or thioheterocyclic ring;; and each of said aryl, 
aryloxy, arylthio, aryl-NR 10 -, 5 or 6 membered heterocyclic, oxyheterocyclic or 
thioheterocyclic ring is optionally substituted with one or more R 17 ; C3.10 cycloalkyl, 
oxycycloalkyl or thiocycloalkyl; C4-10 cycloalkenyl with the proviso that the double bond 
cannot be adjacent to a nitrogen; H with the proviso that if X is an alkylene, an alkenylene 
or an alkynylene, then X comprises at least 5 carbon atoms; 

R 4 is independently selected from the group consisting of hydrogen Cms alkyl; C 2 .]g 
alkenyl; C 2 . i8 alkynyl; C M8 alkoxy; C M8 alkylthio; halogen; OH; CN; N0 2 ; NR 7 R g ; 
. OCF 3 ; haloalkyl; C(=0)R 9 ; C(=S)R 9 ; SH; aryl; aryloxy; arylthio; arylalkyl; C M8 
hydroxyalkyl; C3.10 cycloalkyl; C3-10 cycloalkyloxy; C3.10 cycloalkylthio; C3.10 
cycloalkenyl; C3.10 cycloalkynyl; 5 or 6 membered heterocyclic, oxyheterocyclic or 
thioheterocyclic ring; 

R 5 is independently selected from the group consisting of hydrogen; Cm 8 alkyl; C 2 . J8 
alkenyl; C 2 -i 8 alkynyl; C M8 alkoxy; C M8 alkylthio; halogen; OH; CN; N0 2 ; NR 7 R 8 ; 
OCF 3 ; haloalkyl; C(=0)R 9 ; C(=S)R 9 ; SH; aryl; aryloxy; arylthio; arylalkyl; C H8 
hydroxyalkyl; C3.10 cycloalkyl; C3-10 cycloalkyloxy; C3-10 cycloalkylthio C3.10 
cycloalkenyl; C3-10 cycloalkynyl; 5 or 6 membered heterocyclic, oxyheterocyclic or 
thioheterocyclic ring; 

Each R 6 and R 17 is independently selected from the group consisting of hydrogen; Ci.jg 
alkyl; C 2 . 18 alkenyl; C 2 -ig alkynyl; C M8 alkoxy; d.i 8 alkylthio; C3-10 cycloalkyl, C3-10 
cycloalkenyl or C3-10 cycloalkynyl; halogen; OH; CN; N0 2 ; NR 7 R 8 ; OCF 3 ; haloalkyl; 
C(=0)R 9 ; C(=S)R 9 ; SH; aryl; aryloxy; arylthio; arylalkyl; arylalkyloxy (optionally a 
oxybenzyl); arylalkylthio (optionally a benzylthio); 5 or 6 membered heterocyclic, 
oxyheterocyclic or thioheterocyclic ring; Cm 8 hydroxyalkyl; and each of said aryl, 
aryloxy, arylthio, arylalkyl, arylalkyloxy (optionally a oxybenzyl), arylalkylthio 
(optionally a benzylthio), 5 or 6 membered heterocyclic, oxyheterocyclic or 
thioheterocyclic ring, Cms hydroxyalkyl is optionally substituted with 1 or more R 19 ; 
Each R 7 and R 8 is independently selected from the group consisting of H; Cms alkyl; Cm 8 
alkenyl; aryl; C3-10 cycloalkyl; C4-10 cycloalkenyl; 5-6 membered heterocyclic ring; 
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C(=0)R"; C(-S) R" ; an amino m residue ^ a 

fonn a 5-6 membered heterocyclic ring; 
• E* R' and R« is ^ foffl fte ^ ^ ^ ■ 

alkyl, G „ alkenyi; C,„ cycloalkyl; C„„ cycloaKenyl; C,.„ afcoxy; NRV- ay, an 
ammo actd residue Ur**) thrcugh an tnntao ^ w ' " 

- *«» and R. ■ is seIected fom ^ ^ fc 

afcyl, C, „ aikeny.; C, M cydoalky,; c« cyclop a*,; C (-0)R.>; 5-6 membej 
eterocychn nng; „ ^ acid rKidM ^ ^ § ^ — 

Z " ***** ^ ^ — **- ** - 

- Each R ,J and R» ia independent^ seleefcd ftom to ^ up 

C,, 0 ^ c«, cycloatteny,; W ; C(- S)R * „ m J ^ 
^dueUDkedlhroughacarboxylgrouptbaeofi 

« C,„ aUcyuyl; a^d; C,, 0 cyclop; C w0 cyCoalheny.; an amino acid residue 
linked through a carboxyl group thereof; 

- R^ is *om the group consisung of H; C,.„ ^ preferably c „ 

cycioalkyi, C,o cycloalkenyl; C,.„ cycloalkynyl; halogen; OH; CN; NO, rat** 
OC Fj ; haloaihyl; W ; W; S „; C( =0)K ( C M ^ N^OXOxCa^n.' 
a^yioxy; aryhhio; a^,; Md ^ of ^ ^ ^ J* 

^tttuted ^ , . ntore haJogens, « . phrayl ^ J ft ' ™ 

Each R» and R» is independenUy selected from the gcoup consisthrg „f ft C , „ ^ 

^pendenciy aeiec.ec, from H; OH; C,„ aihyi; C,„ ahceny,; c,.„ ai^y; 
K ' ^ C "o cycloalkyl, ; C^o cycloalkenyl; 

E^hR a MdR 34 is independently selected from the group the group consisting of H Ci j t 
m, pteferahly c, 3 aihyl, whereta c , ; ^ ^ ^ ^ n rf ^ ^ 
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saturated heterocycle, which heterocycle is optionally substituted with OH or aryl or an 
amino acid residue; 

- Z is selected from (=0), (=S), and (=NR 27 ); 

- R 25 is selected from the group consisting of of H, C,. ]g alkyl, preferably C M alkyl; C3.10 
5 cycloalkyl, such as C5.10 bicycloalkyl; C3.10 cycloalkenyl; (C 3 -s cycloalkyI)-Ci. 3 alkyl; aryl, 

such as phenyl; 5 or 6 membered heterocyclic ring, such as pyridyl; alkylaryl, such as 
benzyl; and each of said Cng alkyl, preferably Cm alkyl, C3-10 cycloalkyl, C3.10 
cycloalkenyl, (C3-8 cycloalkyl)-C,. 3 alkyl, C 5 -io bicycloalkyl, adamantyl, phenyl, pyridyl 
and benzyl is optionally substituted with 1-4 of each of alkyl, Cw6 alkoxy, halo, 
10 CH 2 OH, oxybenzyl, and OH; and heterocyclic ring having 3 to 7 carbon atoms, preferably 
a saturated heterocyclic ring wherein the heteroatoms are S, S(O), or S(0)2 separated from 
the imidazopyridyl ring nitrogen atom by at least 2 heterocyclic ring carbon atoms. 
Typically R 25 is cyclopentyl or cyclohexyl; 

- R 27 is selected from the group consisting of H, Cms alkyl, C3-10 cycloalkyl, (C3.10 
1 5 cycloalkyl)-Ci-6 alkyl; aryl; arylalkyl, such as benzyl. 

And pharmaceutical compositions thereof as antiviral drugs. 

Another particular embodiment of the present invention relates to compounds of the formula 
20 IV: 



R 5 




IV 



25 or a pharmaceutical^ acceptable acid addition salt thereof: wherein 

- R 1 is selected from hydrogen; aryl unsubstituted or substituted with one or more R 6 , 
heterocyclic ring unsubstituted or substituted with one or more R 6 , C3.10 cycloalkyl 
unsubstituted or substituted with one or more R 6 and C4.10 cycloalkenyl unsubstituted or 
substituted with one or more R 6 ; 
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orumub^WCCo ly.toarbo.ar "-nMuMed. Crated 

. to m ; rr * "* ^ * n * - — * - 

aiyloxy, aiylthio, aryl-NR 10 5 * g " Md each of said aryl, 

OCF 3 ; toJoalkyl; W C(s>s , R , "* ' B, ™ ,,,, • «* CN; NO,; NRV; 

cycloalkenyl; C 3 .,„ cycloalkmy). 5 „, « L 3 "° cycloalk I"<Uo: Q,, 

ttohetemcyclic ^ > * or 6 oiembered hetw^Hc, oxyhaero^ or 

OCF 3; tah,^ C(=0)R , Wogcn; OH; CN; NOj ; NRV; 

hydroxyalkyl; C ,,„ ^ loallyl . " ' "* ^ ■**>( arylalky!; C,.„ 

Ihioheterocyclicring; ' memb =™i heterocyclic, oxyheterocyciic or 
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Each R and R is independently selected from the group consisting of hydrogen; Cms 
alkyl; C^g alkenyl; C 2 -ig alkynyl; Cms alkoxy; Cj.ig alkylthio; C3-K) cycloalkyl, C3.J0 
cycloalkenyl or C M0 cycloalkynyl; halogen; OH; CN; N0 2 ; NR 7 R 8 ; OCF 3 ; haloalkyl; 
C(=0)R 9 ; C(=S)R 9 ; SH; aryl; aiyloxy; arylthio; arylalkyl; arylalkyloxy (optionally a 
oxybenzyl); arylalkylthio (optionally a benzylthio); 5 or 6 membered heterocyclic, 
oxyheterocyclic or thioheterocyclic ring; Cj-ig hydroxyalkyl; and each of said aryl, 
aryloxy, arylthio, arylalkyl, arylalkyloxy (optionally a oxybenzyl), arylalkylthio 
(optionally a benzylthio), 5 or 6 membered heterocyclic, oxyheterocyclic or 
thioheterocyclic ring, Cms hydroxyalkyl is optionally substituted with 1 or more R 19 ; 
Each R 7 and R 8 is independently selected from the group consisting of H; Cms alkyl; Gj-ig 
alkenyl; aryl; C3.10 cycloalkyl; C4-10 cycloalkenyl; 5-6 membered heterocyclic ring; 
C(=0)R 12 ; C(=S) R 12 ; an amino acid residue linked through a carboxyl group thereof; 
alternatively, R 7 and R 8 , together with the nitrogen to which they are attached, combine to 
form a 5-6 membered heterocyclic ring; 

Each R 9 and R 18 is independently selected from the group consisting of H; OH; Cms 
alkyl; C 2 -i8 alkenyl; C3-10 cycloalkyl; C4-10 cycloalkenyl; C M8 alkoxy; NR l5 R 16 ; aryl an 
amino acid residue linked through an amino group thereof; 

Each R 10 and R u is independently selected from the group the group consisting of H; Cms 
alkyl; C M8 alkenyl; C3.10 cycloalkyl; C4-10 cycloalkenyl; aryl; C(=0)R 12 ; 5-6 membered 
heterocyclin ring; an amino acid residue linked through a carboxyl group thereof; 
R 12 is independently selected from the group consisting of H; Cms alkyl; C 2 -i8 alkenyl; 
aryl; C3.10 cycloalkyl; C4.10 cycloalkenyl; an amino acid residue linked through an amino 
group thereof; 

Each R 13 and R 14 is independently selected from the group consisting of H; C^g alkyl; C 2 . 
ig alkenyl; aryl; C3.10 cycloalkyl; C4-10 cycloalkenyl; C(=0)R 12 ; C(=S)R 12 ; an amino acid 
residue linked through a carboxyl group thereof; 

Each R 15 and R 16 is independently selected from the group consisting of H; C M8 alkyl; C 2 . 
i 8 alkenyl; C 2 .i 8 alkynyl; aryl; C3.10 cycloalkyl; C4.10 cycloalkenyl; an amino acid residue 
linked through a carboxyl group thereof; 

R 19 is independently selected from the group consisting of H; Cm 8 alkyl, preferably Cm 
alkyl; Cms alkenyl; Cm 8 alkynyl; C M8 alkoxy, preferably Cu alkoxy; C M8 alkylthio; C3. 
10 cycloalkyl; C4-10 cycloalkenyl; C4-10 cycloalkynyl; halogen; OH; CN; N0 2 ; NR 20 R 21 ; 
OCF 3 ; haloalkyl; C(=0)R 22 ; C(=S)R 22 ; SH; C(=0)N(C^ alkyl), N(H)S(0)(0)(C^ alkyl); 
aryl; aryloxy; arylthio; arylalkyl; and each of said aryl, aryloxy, arylthio, arylalkyl 
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W, chS " " ! "' *** "* C « c »i C„. cycloafceoyl; 

R2J is i »*t«>*aly selected from H . 0H . c _ , „ 

■ z ^«l«ttdfto m (=0),(=s Xmd( . NR! , ) . 
- R a i S selected ft, m ^ 

- - - - c ZSZz? - * 

cycloattenyl, (C M cycloalkylH;, . alkyl c V , , ^ C3 " :,0!Uky, • Cj " 

r f%H%*W^ " 2 ta -^» *• «*0" atom, 

• is selected from to ^ rf 

^loalkyD-c^^^^^^. '■" C « (C,,„ 

A further optional embodiment of th„ ™.„ . • 

V: of me present mvention relates ,„ compounds of me f omMk 
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a pharmaceutically acceptable acid addition salt thereof: wherein 
R 1 is selected from hydrogen; aryl unsubstituted or substituted with one or more R 6 , 
heterocyclic ring unsubstituted or substituted with one or more R 6 , C3.10 cycloalkyl 
unsubstituted or substituted with one or more R 6 and C^io cycloalkenyl unsubstituted or 
substituted with one or more R 6 ; 

Y is selected from the group consisting of a single bond , 0; S(0) m ; NR 11 ; and a divalent, 
saturated or unsaturated, substituted or unsubstituted Ci-Cm hydrocarbon group 
optionally including one or more heteroatoms in the main chain, said heteroatoms being 
selected from the groups consisting of O, S, and N; such as Cm; alkylene, C 2 -6 alkenylene, 
C 2 ^ alkynylene, -0(CH 2 )i-$-, -(CH 2 )w-0-(CH 2 ),^, -S-(CH 2 ),. 5 -, -(CH 2 ) M -S-(CH 2 ) M -, - 
NR n -(CH 2 ),. s -, -(CH 2 ) M -NR 1, -(CH 2 ) M -and C 3 . 10 cycloalkylidene; 
X is selected from the group consisting of a divalent, saturated or unsaturated, substituted 
or unsubstituted Ci.Cio hydrocarbon group optionally including one or more heteroatoms 
in the main chain (provided that the heteroatom is not linked to N of the nucleus), said 
heteroatoms being selected from the group consisting of O, S, and N; such as d-g 
alkylene, (for example -CH 2 -, -CH(CH 3 )-, -CH 2 -CH 2 -, -CH 2 -CH 2 -CH 2 -, -CH 2 -CH 2 -CH 2 - 
CH 2 ), -(CH^m-O-CCH^-, -(CH^-S^CH^-, -(CH 2 ) w -NR l0 -(CH 2 ) 2 ^-, C 3 .,o 
cycloalkylidene, C M alkenylene (such as -CH=CH-CH 2 -), C 2 ^ alkynylene; 
m is any integer from 0 to 2; 

R 2 is selected from the group consisting of hydrogen Cms alkyl; C 2 .i 8 alkenyl; C 2 .i 8 
alkynyl; Cms alkoxy; Cms alkylthio; halogen; OH; CN; NC^; NR 7 R 8 ; OCF 3 ; haloalkyl; 
C(=0)R 9 ; C(=S)R 9 ; SH; aryl; aryloxy; arylthio; arylalkyl; C MS hydroxyalkyl; C 3 .,o 
cycloalkyl; C 3 ., 0 cycloalkyloxy; C 3 . t o cycloalkylthio; C 3 .j 0 cycloalkenyl; C 3 . 10 
cycloalkynyl; 5 or 6 membered heterocyclic, oxyheterocyclic or thioheterocyclic ring; 
R 3 is selected from the group consisting of aryl; aryloxy; arylthio; aryl-NR 10 -; 5 or 6 
membered heterocyclic, oxyheterocyclic or thioheterocyclic ring;; and each of said aryl, 
aryloxy, arylthio, aryl-NR 10 -, 5 or 6 membered heterocyclic, oxyheterocyclic or 



WO2W4/00528,; 

I*CT/B«2003/(KI0117 

*Wt C,.„ atay; c,.,, Cm, aKy C,„ atteay,; c ,„ 
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group thereof; "* — » — ■ -.fcta .to^^, ^ 



WO 2004/005286 



PCT/BE2003/000117 



- Each R 13 and R 14 is independently selected from the group consisting of H; Cms alkyl; C2- 
ig alkenyl; aryl; C3-10 cycloalkyl; C4-10 cycloalkenyl; C(=0)R 12 ; C(=S)R 12 ; an amino acid 
residue linked through a carboxyl group thereof; 

- Each R 15 and R 16 is independently selected from the group consisting of H; Ci_i 8 alkyl; C2- 
5 is alkenyl; C2-18 alkynyl; aryl; C3.10 cycloalkyl; C4-10 cycloalkenyl; an amino acid residue 

linked through a carboxyl group thereof; 

- R 19 is independently selected from the group consisting of H; Cms alkyl, preferably 
alkyl; £2-18 alkenyl; C 2 -i 8 alkynyl; Cms alkoxy, preferably alkoxy; Cms alkylthio; C3- 
10 cycloalkyl; C4-10 cycloalkenyl; C4-10 cycloalkynyl; halogen; OH; CN; NO2; NR 20 R 21 ; 

10 OCF 3 ; haloalkyl; C(=0)R 22 ; CO-SJR 22 ; SH; C(=0)N(C^ alkyl), N(H)S(0)(0)(C,. 6 alkyl); 

aryl; aryloxy; arylthio; arylalkyl; and each of said aryl, aryloxy, arylthio, arylalkyl 

substituted with 1 or more halogens, particularly a phenyl substituted with 1-2 halogens; 

hydroxyalkyi; 5 or 6 membered heterocyclic, oxyheterocyclic or thioheterocyclic ring 

each unsubstituted or substituted with 1 or more halogens; 
15 - Each R 20 and R 21 is independently selected from the group consisting of H; Cms alkyl, 

preferably Ci^ alkyl; C2-18 alkenyl; C2-18 alkynyl; aryl; C3.10 cycloalkyl; C4-10 cycloalkenyl; 

C(=0)R 12 ,C(=S)R 12 ; 

- R 22 is independently selected from H; OH; Cms alkyl; C2-18 alkenyl; Cms alkoxy; 
NR 23 R 24 ; aryl; C3.10 cycloalkyl, ; C4-10 cycloalkenyl; 

20 - Each R 23 and R 24 is independently selected from the group the group consisting of H; Cms 
alkyl, preferably C2-3 alkyl, wherein C2-3 alkyl taken together with N of R can form a 
saturated heterocycle, which heterocycle is optionally substituted with OH or aryl or an 
amino acid residue; 

- Z is selected from (=0), (=S), and (=NR 27 ); 

25 - R 25 is selected from the group consisting of of H, Cms alkyl, preferably Cm alkyl; C3-10 
cycloalkyl, such as C5.10 bicycloalkyl; C3-10 cycloalkenyl; (C3-8 cycloalkyl)-Ci. 3 alkyl; aryl, 
such as phenyl; 5 or 6 membered heterocyclic ring, such as pyridyl; alkylaryl, such as 
benzyl; and each of said Cms alkyl, preferably Cm alkyl, C3.10 cycloalkyl, C3.10 
cycloalkenyl, (C3.8 cycloalkyl)-Ci-3 alkyl, C5-10 bicycloalkyl, adamantyl, phenyl, pyridyl 

30 and benzyl is optionally substituted with 1-4 of each of Ci^ alkyl, Ci^ alkoxy, halo, 
CH 2 OH, oxybenzyl, and OH; and heterocyclic ring having 3 to 7 carbon atoms, preferably 
a saturated heterocyclic ring wherein the heteroatoms are S, S(O), or S(0)2 separated from 
the imidazopyridyl ring nitrogen atom by at least 2 heterocyclic ring carbon atoms. 
Typically R 25 is cyclopentyl or cyclohexyl; 
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OCF 3 ; haloalkyl; C(=0)R 9 ; C(=S)R 9 ; SH; aryl; aryloxy; aryithio; arylalkyl; C M8 
hydroxyalkyl; C3.10 cycloalkyl; C3-10 cycloalkyloxy; C3-10 cycloalkylthio; C3-10 
cycloalkenyl; C3.10 cycloalkynyl; 5 or 6 membered heterocyclic, oxyheterocyclic or 
thioheterocyclic ring; 

R 3 is selected from the group consisting of aryl; aryloxy; aryithio; aryl-NR 10 -; 5 or 6 
membered heterocyclic, oxyheterocyclic or thioheterocyclic ring;; and each of said aryl, 
aryloxy, aryithio, aryl-NR 10 -, 5 or 6 membered heterocyclic, oxyheterocyclic or 
thioheterocyclic ring is optionally substituted with one or more R 17 ; C3-10 cycloalkyl, 
oxycycloalkyl or thiocycloalkyl; C4.10 cycloalkenyl with the proviso that the double bond 
cannot be adjacent to a nitrogen; H with the proviso that if X is an alkylene, an alkenylene 
or an alkynylene, then X comprises at least 5 carbon atoms; 

R 5 is independently selected from the group consisting of hydrogen; C M8 alkyl; C 2 -ig 
alkenyl; C 2 . 18 alkynyl; C M8 alkoxy; C M8 alkylthio; halogen; OH; CN; N0 2 ; NR 7 R 8 ; 
OCF 3 ; haloalkyl; C(=0)R 9 ; C(=S)R 9 ; SH; aryl; aryloxy; aryithio; arylalkyl; Cms 
hydroxyalkyl; C^jo cycloalkyl; C3-10 cycloalkyloxy; C3.10 cycloalkylthio C3.10 
cycloalkenyl; C3.10 cycloalkynyl; 5 or 6 membered heterocyclic, oxyheterocyclic or 
thioheterocyclic ring; 

Each R 6 and R 17 is independently selected from the group consisting of hydrogen; C M8 
alkyl; C 2 .i 8 alkenyl; C 2 -i 8 alkynyl; Cms alkoxy; C H8 alkylthio; C3.10 cycloalkyl, C3-10 
cycloalkenyl or C3-10 cycloalkynyl; halogen; OH; CN; N0 2 ; NR 7 R 8 ; OCF 3 ; haloalkyl; 
C(=0)R 9 ; C(=S)R 9 ; SH; aryl; aryloxy; aryithio; arylalkyl; arylalkyloxy (optionally a 
oxybenzyl); arylalkylthio (optionally a benzylthio); 5 or 6 membered heterocyclic, 
oxyheterocyclic or thioheterocyclic ring; Cms hydroxyalkyl; and each of said aryl, 
aryloxy, aryithio, arylalkyl, arylalkyloxy (optionally a oxybenzyl), arylalkylthio 
(optionally a benzylthio), 5 or 6 membered heterocyclic, oxyheterocyclic or 
thioheterocyclic ring, Cms hydroxyalkyl is optionally substituted with 1 or more R 19 ; 
Each R 7 and R 8 is independently selected from the group consisting of H; Cms alkyl; Cms 
alkenyl; aryl; C3-10 cycloalkyl; C4-10 cycloalkenyl; 5-6 membered heterocyclic ring; 
C(=0)R 12 ; C(=S) R 12 ; an amino acid residue linked through a carboxyl group thereof; 
alternatively, R 7 and R 8 , together with the nitrogen to which they are attached, combine to 
form a 5-6 membered heterocyclic ring; 

Each R 9 and R 18 is independently selected from the group consisting of H; OH; Cms 
alkyl; Cms alkenyl; C3.10 cycloalkyl; C4.10 cycloalkenyl; C N8 alkoxy; NR 15 R 16 ; aryl an 
amino acid residue linked through an amino group thereof; 
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- Each R» and R« is independently selected from the group the group consisting of H; C, „ 
alkyl; C,.„ alkenyl; C 3 , 0 cycloalkyi; C„. cycloalkenyl; aryl; C(=0)R 12 ; 5-6 membered 
heterocyclin ring; an amino acid residue linked through a carboxyl group thereof 

- R is independently selected from the group consisting of H; Cm, alkyl; C 2 . 18 alkenyl- 
aryl; Cmo cycloalkyi; C*.,. cycloalkenyl; an amino acid residue linked through an amino 
group thereof; 

- Each R 13 and R 14 is independently selected from the group consisting of H; Cm, alkyl- C 2 
» alkenyl; aryl; C 3 . 10 cycloalkyi; C„. cycloalkenyl; C(=0)R 12 ; C(=S)R' 2 ; an amino 'acid 
residue linked through a carboxyl group thereof; 

- Each R 15 and R 16 is independently selected from the group consisting of H; Cwi alkyl- C 2 
i. alkenyl; C 2 , 8 alkynyl; aryl; C 3 , 0 cycloalkyi; C 4 , 0 cycloalkenyl; an amino acid residue 
linked through a carboxyl group thereof; 

- R' 9 is independently selected from the group consisting of H; C, J8 alkyl, preferably C M 
alkyl; C 2 ,, alkenyl; C 2 ,, alkynyl; C, 18 alkoxy, preferably Q, alkoxy; C, I8 alkylthio- C 3 
,o cycloalkyi; C4.10 cycloalkenyl; C<. 10 cycloalkynyl; halogen; OH; CN; N0 2 - NR 20 R 21 - 
OCF3; haloalkyl; C(=0)R 22 ; C(=S)R*; SH; CK^C,, alkyl), ^ alkyl)- 
aryl; aryloxy; arylthio; arylalkyl; and each of said aryl, aryloxy, arylthio, arylalkyi 
subsututed with 1 or more halogens, particularly a phenyl substituted with 1-2 halogens- 
hydroxyalkyl; 5 or 6 membered heterocyclic, oxyheterocyclic or thioheterocyclic ring 
each unsubstituted or substituted with 1 or more halogens; 

Each R 20 and R 21 is independently selected from the group consisting of H; C, „ alkyl 
preferably C,,alkyl; C, 18 alkenyl; C, 18 alkynyl; aryl; C, 10 cycloalkyi; C 4 . 10 cycloalkenyl;' 
C(=0)R ,2 ,C(=S)R 12 ; *' 

R^isjndependently selected from H; OH; C H8 alkyl; C 2 , 8 alkenyl; Cm, alkoxy; 
NR R ; aryl; C300 cycloalkyi, ;C 4 ., 0 cycloalkenyl; 

Each R 23 and R 24 is independently selected from the group the group consisting of H C, „ 
alkyl, preferably C 2 . 3 alkyl, wherein C 2 . 3 alkyl taken together with N of R 22 can form a 
saturated heterocycle, which heterocycle is optionally substituted with OH or aryl or an 
amino acid residue; 

Z is selected from (=0), (=S), and (=NR 27 ); 

R 26 is selected from the group consisting of of H, C„ 8 alkyl, preferably C„ alkyl- C 3 „ 
cycloalkyi, such as C 5 , 0 bicycloalkyl; C 3 , 0 cycloalkenyl; (C, 8 cycloalkyl>C, 3 alkyl- aryl 
such as phenyl; 5 or 6 membered heterocyclic ring, such as pyridyl; alkylaryl, such as' 
benzyl; and each of said C, 18 alkyl, preferably C M alkyl, C, 10 cycloalkyi, C 3 10 
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cycloalkenyl, (C 3 -8 cydoalkyI)-Ci. 3 alkyl, C 5 ., 0 bicycloalkyl, adamantyl, phenyl, pyridyl 
and benzyl is optionally substituted with 1-4 of each of C M alkyl, alkoxy, halo, 
CH2OH, oxybenzyl, and OH; and heterocyclic ring having 3 to 7 carbon atoms, preferably 
a saturated heterocyclic ring wherein the heteroatoms are S, S(O), or S(0) 2 separated from 
5 the imidazopyridyl ring nitrogen atom by at least 2 heterocyclic ring carbon atoms. 
Typically R is cyclopentyl or cyclohexyl; 

27 

- R is selected from the group consisting of H, Cms alkyl, C 3 . 10 cycloalkyl, (C3.10 

cycloalkyl)-Ci.6 alkyl; aiyl; arylalkyl, such as benzyl; 
and pharmaceutical compositions thereof as antiviral drugs. 

10 

The present invention further relates to the use of a compound of formula (Z), optionally of 
the formula (A), (I), (II), (ID), (IV), (V) and (VI) as a medicine, to the use of such 
compounds in the treatment of a viral infection or to manufacture a medicament to treat or 
prevent viral infection in a subject. The invention also relates to the use of a compound of 

15 formula (Z), optionally of the formula (A), (I), (II), (HI), (IV), (V) and (VI) as a 
pharmaceutical^ active ingredient, especially as an inhibitor of the viral replication, more 
preferably as an inhibitor of the replication of a virus of the family of the Flaviviridae or the 
Picormaviridae, and yet more preferably as an inhibitor of the replication of BVDV, HCV or 
Coxsackie virus. Therefore, the invention also relates to the use of a compound of formula 

20 (Z), optionally of the formula (A), (I), (II), (III), (IV), (V) and (VI) for the manufacture of a 
medicine or a pharmaceutical composition having antiviral activity for the prevention and/or 
treatment of viral infections in humans and mammals. 

The present invention further relates to a method of treatment of a viral infection in a 
25 mammal, including a human, comprising administering to the mammal in need of such 
treatment a therapeutically effective amount of a compound of formula (Z), more particularly 
of the formula (A), (I), (II), (III), (IV), (V) and (VI) as an active ingredient, optionally in a 
mixture with at least a phannaceutically acceptable carrier. 

30 The present invention further relates to a composition for separate, combined or sequential use 
in the treatment or prophylaxis of anti-viral infections, comprising: 

a) one or more compounds according to the formula (Z) or optionally formula (A), (I), (II), 
(EI), (IV), (V) and (VI), and 
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b) one or more compounds effective in the treatment or prophylaxis of viral infections 
mcludmg Flaviviral or Picornaviral enzyme inhibitors; in proportions such as to provide a 
synergistic effect in the said treatment of prophylaxis. 

5 The invention further relates to methods for the preparation of compounds of formula (Z) 
optionally to methods for the preparation of compounds of the formula (A), (I) (II) (HI)' 
(IV), (V) and (VI) as detailed above, more particularly to methods for the preparation of the 
compounds specifically disclosed herein, to pharmaceutical compositions comprising them in 
admmure with at least a pharmaceutically acceptable carrier, the active ingredient optionally 

> bemg m a concentration range of about 0.1-100% by weight, and to the use of these 
denvatives namely as antiviral drugs, more particularly as drugs useful for the treatment of. 
subjects suffering from HCV, BVDV or Coxsackie virus infection. 

The invention also thus to a method for preparing a compound of formula (Z) more 
particularly of the formula (A), (I), (II), (HI), (TV), (V) and (VI) as described herein. Such a 
methods may essentially comprise the steps of: 

a) reacting a (substituted) 3,4-diaminopyridine (A) is reacted with B (Y-Rl) to give 
imidazo[4,5-c]pyridines (C); 

b) introducing further substituents (R\ R< and/or R 5 * H) either a ) by cylization of an 
appropiately substituted 3,4-diaminopyridine (A) or b)) by introduction of the 
substituent(s) onto the inudazo[4,5<]pyridine (C); 

c) reacting the imidazo[4,5-c] P yridines (C) with an alkylating agent (D) (R 3 -X-R«) in an 
appropiate solvent under addition of a base at ambient temperature; 

optionally, in the case of hydroxy, mercapto or amino substituents imposition 4 or 6 of the 
lmidazopyridine I (Z = O, S or NR); 

d) introductionofafurmersubstiment^orR^atpositionl or3 of me imidazo[4,5- 
cjpyridine. 

According to a particular embodiment, the present invention relates to compounds selected 

from the following group of compounds, the pharmaceutically acceptable salts, tautomers 

and isomers thereof and their use in a treatment of viral infection or to manufacture a 

medicament to treat viral infections: 

2K2,6-Difluorophenyl)^ 

8); 
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5-Benzyl-2<2,6-difluorophenyI)-5i/-imidazo[4 s 5-c]pyridine (GPJN- 1 ); 

5-[(2,6-DifluoropheDyl)me%l]-2-phenyl-5/f-imidazo[4,5-c]pyridine(GPJN-3); 

5-Benzyl-2-phenyl-5i/-imidazo[4 9 5-c]pyridine(GPJN-4); 

2-PheDyl-5<3-phenylpropy])-5i^imida2o[4,5-c]pyridine (GPJN-1 4); 

5-[(2-ChlorophenyI)me%l]-2-phenyl-5/T-imida2o[4,5-c]pyridine(GPJN-7); 

5-[(3-Chlorophenyl)me%l]-2-phenyl-5i/-imidazo[4,5-c]pyridine(GPJN-8); 

54(4-Chlorophenyl)methyl]-2-phenyI-5^-imidazo[4,5-c]pyridine(GPJN-9); 

5-[(2-Methoxyphenyl)methyl]-2-phenyl-5H-imidazo[4,5<]pyridine (GPJN-1 1); 

5-[(3-MethoxyphenyI)methyl]-2-phenyl-5H-imidazo[4,5-c]pyridine(GPJN-12); 

5-[(4-Methoxypheny])methyl]-2-phenyl-5H-imidazo[4,5-c]pyridine (GPJN- 13); 

5-[(4-Me%lphenyI)me%l]-2-phenyl-5i/-imidazo[4,5-c]pyridine (GPJN-1 5); 

5-[(2-Fluorophenyl)methyl]-2-phenyl-5H-imidazo[4,5-c]pyridine(GPJN-17); 

5-[(3-FluorophenyI)methyl]-2-phenyl-5//-imidazo[4,5-c]pyridine (GPJN- 18); 

5-[(4-Fluorophenyl)methyI]-2-phenyl-5/f-iinidazo[4,5-c]pyridine(GPJN-19); 

5-[(2-Methylphenyl)me%l]-2-phenyI-5jy-inudazo[4,5-c]pyridke(GPJN-20); 

5-[(3-Methylphenyl)methyl]-2-phenyl-5ff-imidazo[4,5-c]pyridine(GPJN-21); 

5-[(4-BromophenyI)methyl]-2-phenyl-5iy-imidazo[4,5-c]pyridine(GPJN-22) 

4- [(2-Phenyl-5jy-imida2o[4 J 5-c]pyridin-5-yl)methyl]-benzonitrile(GPJN-23); 
2-Phenyl-5-[[4-(trmuorome%l)phenyl]me%l]-5^-imidazo[4,5-c]pyridine(GPJN-24); 

5- [(4-CMorophenyl)me%l]-2-phenyl-5H-imidazo[4,5-c]pyridine hydrochloride (GPJN-9 x 
HC1); 

5-[(5-Chloro-2-thienyl)methyl]-2-phenyl^ 

5-(2-NaphthalenylmethyI)-2-phenyl-5i/-imida2o[4,5-c]pyridine(GPJN-26); 

2-Phenyl-5-(4-pheny)butyl)-5//-imidazo[4,5-c]pyridine (GPJN-27); 

5-([l,l '-Biphenyl]-4-ybiiethyl)-2-phenyl-5/f-imidazo[4 s 5-c]pyridine (GPJN-32); ■ 

2-Phenyl-5-(l -phenylethyl)-5#-imidazo[4,5-c]pyridiiie (GPJN-33); 

5-(l-Naphthalenylme%I)-2-phenyl-5/^imidazo[4,5-c]pyridine(GPJN-36); 

2-(2,6-Difluorophenyl)-5-[(2,4-dmuorophenyl)methyl]-5/f-imidazo[4,5-c]pyridine (GPJN- 
40); 

5-[(4-Bromophenyl)methyl]-2-(2-fluorophenyl)-5i/-imida2o[4,5-c]pyridine(GPJN-52); 
5-[(4-Bromophenyl)methyl]-2-(2-cMorophe^ 

5-[(4-Bromophenyl)me%l]-2-(3-cUorophenyl)-5//-iinidazo[4,5-c]pyridine(GPJN-55); 
5-[(4-Bromophenyl)methyl]-2-(4-cMoroph^ 

5-[(4-Bromophenyl)me%l]-2<2-pyridinyl)-5H-inudazo[4,5-c]pyri 

AA 



0 
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*(«*«*^ 

*<««»^^ 

H(4-Iodopheny^^ (GPJN . 68) . 
5-K4-BronK>ph^^ 

*K«™^^ (GpjN . 65) . ' 

HC^Morophe^^ 

5-(2.Phenoxy-ethyl>2-phenyl-5^i m ida 2 o[4 J 5-c]pyridine(GP^^^ 
^-Phenyl-propO^^^ 

5-r(4-Bro^^ 
(GPJN-87); 

H(4-CMoropheay^ ' 
2<2-Fluorophenyl)-5-[(4-iodophenyl)methyl]-5//-inudazo^^^ (GPJN ., 13) . ' 

(GPJN-114); ^ 



Op.on.lly, the preS en, i„ vention relate „ ^ ^ fom ^ f 

compounds, the phatmacetmeally aceeptabie salts, tautomera, and isomers uKmof and their 

use tn a Teamen, of vira. infecuon, more parueularly for the treabnen, of HCV tofecnon, or 

to manufaenue a medieamen, to tea, vhal infeetions, more parteularly HCV mfections- 

HC'-Bronx.phenyOmemyl^^^ 

H(4-BrontophenyI)me%l]-2.[3-(difl»rom«my. ^enyD-Sftimidazo^lpyridtoe ' 
(GPJN-87); jpyrratne 

•H4-CU mv heny.)m^,.K < 2.fl u „^ to ^. Wtto[4 ^ • 
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5-[[4-(l,l-Dimethylethyl)phenyl]methyl^ 
(GPJN-114). 

The invention further relates to methods of screening antiviral compounds which comprises a) 
5 providing a compounds of the formula (Z), or optionally of the formula (A), (I), (II),(III), 
(IV), (V) or (VI) and b) determining the anti-viral activity of said compound. 

Exemplary Enumerated Compounds . 

By way of example and not limitation, embodiments of the invention are 

10 named below in tabular format (Table 7). Each embodiment of Table 7 is depicted as a 
substituted nucleus (Sc) in which the nucleus is designated by a number and each substituent 
is designated in order by further numbers. Table 1 is a schedule of nuclei used in forming the 
embodiments of Table 7. Each nucleus (Sc) is given a number designation from Table 1, and 
this designation appears first in each embodiment name. Similarly, Tables 2, 3, 4, 5 and 6 list 

1 5 the selected substituents, again by number designation. 

Accordingly, each named embodiment of Table 7 is depicted by a number 
designating the nucleus from Table 1. If the nucleus is of formula 1 (from Table 1), then the 
letter and number substituents are in the order R 1 (Table 2), R 3 (Table 3), R 4 (Table 4), and X 
(Table 6). If the nucleus is of formula 2 (from Table 1), then the letter and number 

20 substituents are in the order R 1 (Table 2), R 3 (Table 3), R 4 (Table 4), R 26 (Table 5), and X 
(Table 6). The same embodiments of the invention exist for the nucleus of formula 2 (Table 
1) wherein the N at position 1 is substituted by R (corresponding to the embodiments of R 
of Table 5) and the single or double bonds in the imidazo pyridine ring are adjusted 
accordingly. 

25 Each group is shown having one or more tildas ("-")• Th e tildas are the points 

of covalent attachment of the group. 

30 
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Table 1 




2 
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PCT/BE2003/000117 




3 

4 



^ 5-membered benzoannellated ring having 1-2 nitrogen atoms and 1-2 R 6 groups 

5 



I 6-membered benzoannellated ring having 1-2 nitrogen atoms and 1-2 R 6 groups 
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I napthyl having 1-2 R 6 groups 
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} C r C 4 cycloalkyl 
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I C r C 4 Alkylene \ 

I — C,-C 2 Alkxoyalkylene } 

I C,-C 2 Tbioalkylene £ 
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Table 7- Sglgctgd Embodim^ts ofthe Timunimi 
Embodiments of Formula 7 

s n 1 ill 1 ; IfS i.fft 1 ; \-\%* }-»f? u** n. 2 ,. 3 ; 

M.4.1.1; 1.1.4.1.2; 1.1.4 1 3 ! 1 4 ?f ' if Jf !'!f f? I' 132 " 1 '' U322 > LL22 *> 
U-5-2.1; 1.1.5.2.2 1. 52 3 " 6 l" • * f ?f f fH ; 1 ' 1 " 5 - hl; L1 - 5 - L2 » 
1-2.1.1.1; 1.2.1.1.2 1.2 l.U ff f ! f ?f ? ' if \ ? J-Jf^ U.6.2.2; 1.1.6.2.3 
1.2.2.2.1; 1.2.2.2.2 1.2.2.23 23 1* : f iff f f? f , 2U; L2 - 1L2 ' 1-2.2.1.3; 

0 1-2.4.1.1; 1.2.4.1.2 1.2.4.1 1' .2 42 2 42 2 If f f f f LZ3 - 2 - 2 ' 

1.2.5.2.1; 1.2.5.2.2; 1.2.5.2.3 Itf •' fgf > 2 tf - f^ f ' If ff * li5 - L * 
1.3.1.1.1; 1.3.1.1.2; 1.3.1 13-13 1 2 • Jffff Jfff? 6 ' 2,1; L2 - 6,12; 1-2-6.2.3; 
1.3-2.2.1; 1.3.2.2.2 1 3 2 3 3 3 IV f f ? f f ? U - 2U ' ^-3-2.1.2; 1.3.2.1.3 
1-3.4.1.1; 1.3.4.1.2 .3 4 13 3 4 2.' f 4 f f f *f l' 332 ' 1 ' L3322 > 

5 1.3.5.2.1; 1.3 5 9 2- 1 3 5 2 3.' if 2f 1 f Jf? ^ mU ! L3 - 5 - 12 ' 1-3.5.1.3; 

1.4.1.1.1; 1.4 n. 2 : !: : : : ; ft: f • f • f # - 1.3.6.2.3 

1-4.2.2.1; 1,4.2.2.2; 1.4.2.2.3 .4 .3 7 ' 4 |?f f Jff f 2 f ' !f 11 * 1A2 - 13 '> 

1-4.4.1.1; 1.4.4.1.2; 1.4 4 1 3* 4 42 • If Jf f f Jf I" 43 - 111 1A3 ' 2 ' 2 ' L4 - 3 -2-3; 

1-4.5.2.1; 1.4.5.2.2 1.4.5.23; .4 6 f • f fit 2 4 6 if iff J" 1AW * 1A5 ' 1 * 

1.5.1.1.1; 1.5.1.1 2 : 1 5 1 1 3- 5 if i It }f f ? ; M " 6 ' 2 - 1: 1A6 - 2 - 2 * 14 -6.2-3; 

1-6.5.2.1; 1.6.5.2.2 1.6 5 f' g' 6 if If?? fjf* - 6 - 5 ' U ' ^-l* 1-6.5.1.3 
1.7.1.1.1; 1.7.1.1.2 1.7 1 U 1 71*21 If 2 2 ff f f M" ilj L6 - 6 - 2 - 2 ' L6 - 6 - 2 -3; 

Embodiments of Formula 2 

2-1.2.1.1.3; 2.1.2.1.2 1-212 122- 2 f iff f f of* 11 - 2 - 1 - 1 - 1 i 2.1.2.1.1.2; 

2.1.2.2.2.1 2.1.2222-2 1222 If *T f i f f ' f Jf * 211; 21 - 2 -2-1.2; 2.1.2.2.1.3; 

2.1.6.2.2.2 2.1 6 ^ 9? 92llTl- 2 f f f f of?' 21 * 11 A11 -3; 2-1.6.2.2.1; 
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2.2.4.1.2.2; 2.2.4.1.2.3; 2.2.4.2.1.1; 2.2.4.2.1.2; 2.2.4.2.1.3; 2.2.4.2.2.1; 2.2.4.2.2.2; 

2.2.4.2.2.3; 2.2.5.1.1.1; 2.2.5.1.1.2; 2.2.5.1.1.3; 2.2.5.1.2.1; 2.2.5.1.2.2; 2.2.5.1.2.3; 

2.2.5.2.1.1; 2.2.5.2.1.2; 2.2.5.2.1.3; 2.2.5.2.2.1; 2.2.5.2.2.2; 2.2.5.2.2.3; 2.2.6.1.1.1; 

2.2.6. 1 . 1 .2; 2.2.6. 1 . 1 .3; 2.2.6. 1 .2. 1 ; 2.2.6. 1 .2.2; 2.2.6. 1 .2.3; 2.2.6.2.1 . 1 ; 2.2.6.2. 1 .2; 
5 2.2.6.2.1.3; 2.2.6.2.2.1; 2.2.6.2.2.2; 2.2.6.2.2.3; 2.3.1.1.1.1; 2.3.1.1.1.2; 2.3.1.1.1.3; 

2.3.1.1.2.1; 2.3.1.1.2.2; 2.3.1.1.2.3; 2.3.1.2.1.1; 2.3.1.2.1.2; 2.3.1.2.1.3; 2.3.1.2.2.1; 

2.3.1.2.2.2; 2.3.1.2.2.3; 2.3.2.1.1.1; 2.3.2.1.1.2; 2.3.2.1.1.3; 2.3.2.1.2.1; 2.3.2.1.2.2; 

2.3.2.1.2.3; 2.3.2.2.1.1; 2.3.2.2.1.2; 2.3.2.2.1.3; 2.3.2.2.2.1; 2.3.2.2.2.2; 2.3.2.2.2.3; 

2.3.3.1.1.1; 2.3.3.1.1.2; 2.3.3.1.1.3; 2.3.3.1.2.1; 2.3.3.1.2.2; 2.3.3.1.2.3; 2.3.3.2.1.1; 
10 2.3.3.2.1.2; 2.3.3.2.1.3; 2.3.3.2.2.1; 2.3.3.2.2.2; 2.3.3.2.2.3; 2.3.4.1.1.1; 2.3.4.1.1.2; 

2.3.4.1.1.3; 2.3.4.1.2.1; 2.3.4.1.2.2; 2.3.4.1.2.3; 2.3.4.2.1.1; 2.3.4.2.1.2; 2.3.4.2.1.3; 

2.3.4.2.2.1; 2.3.4.2.2.2; 2.3.42.2.3; 2.3.5.1.1.1; 2.3.5.1.1.2; 2.3.5.1.1.3; 2.3.5.1.2.1; 

2.3.5.1.2.2; 2.3.5.1.2.3; 2.3.5.2.1.1; 2.3.5.2.1.2; 2.3.5.2.1.3; 2.3.5.2.2.1; 2.3.5.2.2.2; 

2.3.5.2.2.3; 2.3.6.1.1.1; 2.3.6.1.1.2; 2.3.6.1.1.3; 2.3.6.1.2.1; 2.3.6.1.2.2; 2.3.6.1.2.3; 
15 2.3.6.2.1.1; 2.3.6.2.1.2; 2.3.6.2.1.3; 2.3.6.2.2.1; 2.3.6.2.2.2; 2.3.6.2,2.3; 2.4.1.1.1.1; 

2.4.1.1.1.2; 2.4.1.1.1.3; 2.4.1.1.2.1; 2.4.1.1.2.2; 2.4.1.1.2.3; 2.4.1.2.1.1; 2.4.1.2.1.2; 

2.4.1.2.1.3; 2.4.1.2.2.1; 2.4.1.2.2.2; 2.4.1.2.2.3; 2.4.2.1.1.1; 2.4.2.1.1.2; 2.4.2.1.1.3; 

2.4.2.1.2.1; 2.4.2.1.2.2; 2.4.2.1.2.3; 2.4.2.2.1.1; 2.4.2.2.1.2; 2.4.2.2.1.3; 2.4.2.2.2.1; 

2.4.2.2.2.2; 2.4.2.2.2.3; 2.4.3.1.1.1; 2.4.3.1.1.2; 2.4.3.1.1.3; 2.4.3.1.2.1; 2.4.3.1.2.2; 
20 2.4.3.1.2.3; 2.4.3.2.1.1; 2.4.3.2.1.2; 2.4.3.2.1.3; 2.4.3.2.2.1; 2.4.3.2.2.2; 2.4.3.2.2.3; 

2.4.4.1.1.1; 2.4.4.1.1.2; 2.4.4.1.1.3; 2.4.4.1.2.1; 2.4.4.1.2.2; 2.4.4.1.2.3; 2.4.4.2.1.1; 

2.4.4.2.1.2; 2.4.4.2.1.3; 2.4.4.2.2.1; 2.4.4.2.2.2; 2.4.4.2.2.3; 2.4.5.1.1.1; 2.4.5.1.1.2; 

2.4.5.1.1.3; 2.4.5.1.2.1; 2.4.5.1.2.2; 2.4.5.1.2.3; 2.4.5.2.1.1; 2.4.5.2.1.2; 2.4.5.2.1.3; 

2.4.5.2.2.1; 2.4.5.2.2.2; 2.4.5.2.2.3; 2.4.6.1.1.1; 2.4.6.1.1.2; 2.4.6.1.1.3; 2.4.6.1.2.1; 
25 2.4.6.1.2.2; 2.4.6.1.2.3; 2.4.6.2.1.1; 2.4.6.2.1.2; 2.4.6.2.1.3; 2.4.6.2.2.1; 2.4.6.2.2.2; 

2.4.6.2.2.3; 2.5.1.1.1.1; 2.5.1.1.1.2; 2.5.1.1.1.3; 2.5.1.1.2.1; 2.5.1.1.2.2; 2.5.1.1.2.3; 

2.5.1.2.1.1; 2.5.1.2.1.2; 2.5.1.2.1.3; 2.5.1.2.2.1; 2.5.1.2.2.2; 2.5.1.2.2.3; 2.5.2.1.1.1; 

2.5.2.1.1.2; 2.5.2.1.1.3; 2.5.2.1.2.1; 2.5.2.1.2.2; 2.5.2.1.2.3; 2.5.2.2.1.1; 2.5.2.2.1.2; 

2.5.2.2.1.3; 2.5.2.2.2.1; 2.5.2.2.2.2; 2.5.2.2.2.3; 2.5.3.1.1.1; 2.5.3.1.1.2; 2.5.3.1.1.3; 
30 2.5.3.1.2.1; 2.5.3.1.2.2; 2.5.3.1.2.3; 2.5.3.2.1.1; 2.5.3.2.1.2; 2.5.3.2.1.3; 2.5.3.2.2.1; 

2.5.3.2.2.2; 2.5.3.2.2.3; 2.5.4.1.1.1; 2.5.4.1.1.2; 2.5.4.1.1.3; 2.5.4.1.2.1; 2.5.4.1.2.2; 

2.5.4.1.2.3; 2.5.4.2.1.1; 2.5.4.2.1.2; 2.5.4.2.1.3; 2.5.4.2.2.1; 2.5.4.2.2.2; 2.5.4.2.2.3; 

2.5.5.1.1.1; 2.5.5.1.1.2; 2.5.5.1.1.3; 2.5.5.1.2.1; 2.5.5.1.2.2; 2.5.5.1.2.3; 2.5.5.2.1.1; 

2.5.5.2.1.2; 2.5.5.2.1.3; 2.5.5.2.2.1; 2.5.5.2.2.2; 2.5.5.2.2.3; 2.5.6.1.1.1; 2.5.6.1.1.2; 
35 2.5.6.1.1.3 ; 2.5.6.1.2.1; 2.5.6.1.2.2; 2.5.6.1.2.3; 2.5.6.2.1.1; 2.5.6.2.1.2; 2.5.6.2.1.3; 

2.5.6.2.2.1; 2.5.6.2.2.2; 2.5.6.2.2.3; 2.6.1.1.1.1; 2.6.1.1.1.2; 2.6.1.1.1.3; 2.6.1.1.2.1; 

2.6.1.1.2.2; 2.6.1.1.2.3; 2.6.1.2.1.1; 2.6.1.2.1.2; 2.6.1.2.1.3; 2.6.1.2.2.1; 2.6.1.2.2.2; 

2.6.1.2.2.3; 2.6.2.1.1.1; 2.6.2.1.1.2; 2.6.2.1.1.3; 2.6.2.1.2.1; 2.6.2.1.2.2; 2.6.2.1.2.3; 

2.6.2.2.1.1; 2.6.2.2.1.2; 2.6.2.2.1.3; 2.6.2.2.2.1; 2.6.2.2.2.2; 2.6.2.2.2.3; 2.6.3.1.1.1; 
40 2.6.3.1.1.2; 2.6.3.1.1.3; 2.6.3.1.2.1; 2.6.3.1.2.2; 2.6.3.1.2.3; 2.6.3.2.1.1; 2.6.3.2.1.2; 

2.6.3.2.1.3; 2.6.3.2.2.1; 2.6.3.2.2.2; 2.6.3.2.2.3; 2.6.4.1.1.1; 2.6.4.1.1.2; 2.6.4.1.1.3; 

2.6.4.1.2.1; 2.6.4.1.2.2; 2.6.4.1.2.3; 2.6.4.2.1.1; 2.6.4.2.1.2; 2.6.4.2.1.3; 2.6.4.2.2.1; 

2.6.4.2.2.2; 2.6.4.2.2.3; 2.6.5.1.1.1; 2.6.5.1.1.2; 2.6.5.1.1.3; 2.6.5.1.2.1; 2.6.5.1.2.2; 

2.6.5.1.2.3; 2.6.5.2.1.1; 2.6.5.2.1.2; 2.6.5.2.1.3; 2.6.5.2.2.1; 2.6.5.2.2.2; 2.6.5.2.2.3; 
45 2.6.6.1.1.1; 2.6.6.1.1.2; 2.6.6.1.1.3; 2.6.6.1.2.1; 2.6.6.1.2.2; 2.6.6.1.2.3; 2.6.6.2.1.1; 

2.6.6.2.1.2; 2.6.6.2.1.3; 2.6.6.2.2.1; 2.6.6.2.2.2; 2.6.6.2.2.3; 2.7.1.1.1.1; 2.7.1.1.1.2; 

2.7.1.1.1.3; 2.7.1.1.2.1; 2.7.1.1.2.2; 2.7.1.1.2.3; 2.7.1.2.1.1; 2.7.1.2.1.2; 2.7.1.2.1.3; 

2.7.1.2.2.1; 2.7.1.2.2.2; 2.7.1.2.2.3; 2.7.2.1.1.1; 2.7.2.1.1.2; 2.7.2.1.1.3; 2.7.2.1.2.1; 

2.7.2.1.2.2; 2.7.2.1.2.3; 2.7.2.2.1.1; 2.7.2.2.1.2; 2.7.2.2.1.3; 2.7.2.2.2.1; 2.7.2.2.2.2; 
50 2.7.2.2.2.3; 2.7.3.1.1.1; 2.7.3.1.1.2; 2.7.3.1.1.3; 2.7.3.1.2.1; 2.7.3.1.2.2; 2.7.3.1.2.3; 
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J DETAILED DESCRIPTION 



m each of the following definitions, the number of carbon atoms represents the 
maximum number of carbon atoms generally optimally present in the substituent or linker it 
is understood that where otherwise indicated in the present application, me number of carbon 
atoms represents the optimal maximum number of carbon atoms for that particular 
substituent or linker. 

He term «C,.„ «r as used herein C .- C18 nonnal, secondary, or Wary 
hydrooarboaExampies are methy,, ^ ,. propv] , ^ 2 . meft 

Bu X 2-btoy. (,Bu, ^y^propy. (,-Bu), 1-pentyl (n-pentyl), 2-pencyl, W 2 . 
methyU-butyl, 3-™-^!, 3-meM-l-tatyl, 2 - methyJ .,. butyJ> , ^ 3 _ 
exyl, M,,.^ 3-m«hy,.2. p en*l, 4^,-2 wl , ^ 
3-pentyl, sj-dhnemyU-bmyi. cyc]opropA cycl0bu9l> 

and cydohexyl. n. torm a,so includes C,.„ hato-aKyls, wtich is a C,.„ aUcyl beanng a, fcas, 
one halogen. 

As used herein and unless otherwise stated, ft. ttrm «c wt cycloalkyl „ means a 
monocycHc sanna.cn hydrocarbon monovalent mdica, having from 3 to ,0 carbon atom* 
such as for instance cyclopropyt, cydobay!, cyclopemyl, cyclone^,, cydohepryi, cyclooctyl' 
and the Irke, or a C„„ polycyclie saturated hydrocarbon monovalent radical having from 7 to 
10«ta. aloms snch aa, for instance, norbotnyl, fenchyl, ■rnnemyltncyc.ohepty, or 

As used herein and unless otherwise stated, the term «C,„ cycloalkylene" refers to a 
cyclic hydrocarbon radical of 3-10 carbon atoms, and having two monovalent ^ ^ 
danved by Ore removal of two hydrogen atoms farm me same or two different carbon atoms 
of a pa™, atone; i.e. the divalent hydrocarbon radical corresponding to me above defined 
C3-10 cycloalkyl. 
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The terms "C 2 -i8 alkenyl" and w C 3 ->o cycloalkenyl" as used herein is C2-C18 normal, 
secondary or tertiary and respectively C3-10 cyclic hydrocarbon with at least one site (usually 
1 to 3, preferably 1) of unsaturation, i.e. a carbon-carbon, sp2 double bond. Examples include, 
but are not limited to: ethylene or vinyl (-CHOH2), allyl (-CH2CHK:H2), cyclopentenyl (- 
5 C5H7), and 5-hexenyl (-CH2 CH2CH2CH2CH=CH2). The double bond may be in the cis or 
trans configuration. 

The terms "C 2 .is alkynyl" and "C3-10 cycloalkynyl" as used herein refer respectively 
C2-C18 normal, secondary, tertiary or the C3-10 cyclic hydrocarbon with at least one site 
(usually 1 to 3, preferably 1) of unsaturation, i.e. a carbon-carbon, sp triple bond Examples 

1 0 include, but are not limited to: acetylenic (-CfCH) and propargyl (-CH2C|CH). 

The terms " Cms alkylene" as used herein each refer to a saturated, branched or 
straight chain hydrocarbon radical of 1-18 carbon atoms, and having two monovalent radical 
centers derived by the removal of two hydrogen atoms from the same or two different carbon 
atoms of a parent alkane. Typical alkylene radicals include, but are not limited to: methylene 

15 (-CH2-) 1,2-ethyl (-CH2CH2-), 1,3-propyl (-CH2CH2CH2-), 1,4-butyl (-CH2CH2CH2CH2- 
), and the like. 

The terms " C2.18 alkenylene" and "C3-10 cycloalkenylene"as used herein refer to an 
unsaturated branched chain, straight chain, and respectively a cyclic hydrocarbon radical of 
2-18 respectively 3-10 carbon atoms, and having two monovalent radical centers derived by 

20 the removal of two hydrogen atoms from the same or two different carbon atoms of a parent 
alkene, i.e. double carbon-carbon bond moiety. Typical alkenylene radicals include, but are 
riot limited to: 1,2-ethylene (-CH=CH-). 

The terms " C 2 -ig alkynylene" and "C3-10 cycloalkynylene" as used herein refer 
respectively to an unsaturated, branched or strai^it chain of 2-18 carbon atoms or to a cyclic 

25 hydrocarbon radical of 3-10 carbon atoms respectively, having two monovalent radical 
centers derived by the removal of two hydrogen atoms from the same or two different carbon 
atoms of a parent alkyne, i.e. triple carbon-carbon bond moiety. Typical alkynylene radicals 
include, but are not limited to: acetylene (-C°C-), propargyl (-CH2C°C-), and 4-pentynyl (- 
CH2CH2CH2C°CH-). 

30 The term "aryl" as used herein means a aromatic hydrocarbon radical of 6-20 carbon 

atoms derived by the removal of hydrogen from a carbon atom of a parent aromatic ring 
system. Typical aryl groups include, but are not limited to 1 ring, or 2 or 3 rings fused 
together, radicals derived from benzene, naphthalene, spiro, anthracene, biphenyl, and the 
like. 
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"Arylalkyl" as used herein refers to an alkyl radical in which one of the hydrogen 
atoms bonded to a carbon atom, typically a terminal or sp3 carbon atom, is replaced with an 
aryl radical. Typical arylalkyl groups include, but are not limited to, benzyl, 2-phenylethan-l- 
yl, 2-phenylethen-l-yl, naphthylmethyl, 2-naphthylethan-l-yl, 2-naphthylethen-l-yl 
> naphthobenzyl, 2-naphthophenylethan-l-yl and the like. The arylalkyl group comprises 6 to 
20 carbon atoms, e.g. the alkyl moiety, including alkanyl, alkenyl or alkynyl groups, of the 
arylalkyl group is 1 to 6 carbon atoms and the aryl moiety is 5 to 14 carbon atoms. 

The term "heterocyclic ring" as used herein means pyridyl, dihydroypyridyl 
tetrahydropyridyl (piperidyl), thiazolyl, tetrahydrothiophenyl, sulfur oxidized' 
tetrahydrotMophenyl, furanyl, thienyl, pyrrolyl, pyrazolyl, imidazolyl, tetrazolyl 
benzofuranyl, thianaphthalenyl, indolyl, indolenyl, quinolinyl, isoquinolinyl, benzimidazolyl , 
piperidinyl, 4-piperidonyl, pyrroKdinyl, 2-pyrrolidonyl, pyrrolinyl, tetrahydrofuranyl bis- 
tetrahydrofuranyl, tetrahydropyranyl, bis-tetrahydropyranyl, tetrahydroquino'linyl 
tetrahydroisoquinolinyl, decahydroquinolinyl, octahydroisoquinolinyl, azocinyl, triazinyl 6H- 
1,2,5-thiadiazinyl, 2H,6H-l,5,2-dithiazinyl, thianthrenyl, pyranyl, isobenzofuranyl 
chromenyl, xanthenyl, phenoxathinyl, 2H-pyrroIyI, isothiazolyl, isoxazolyl, pyrazinyl 
pyndazinyl, indolizinyl, isoindolyl, 3H-indolyl, IH-indazoly, purinyl, 4H-quinolizinyl 
phthalazmyl, naphthyridinyl, quinoxalinyl, quinazolinyl, cinnolinyl, pteridinyl 4aH- 
carbazolyl, carbazolyl, 6-carbolinyl, phenanthridinyl, acridinyl, pyrirnidinyl, phenanthrolinyl 
phenazmyl, phenothiazinyl, Wanyl, p hen oxazinyl, isochromanyl, chromanyl 
mudazolidinyl, imidazolinyl, pyrazolidinyl, pyrazolinyl, piperazinyl, indolinyl, isoindolinyl 
qumuclidinyl, morpholinyl, oxazohdinyl, benzotriazolyl, benzisoxazolyl, oxindolyl, 
benzoxazolinyl, benzothienyl, benzothiazolyl and isatinoyl. 

Heteroaryl means pyridyl, dihydropyridyl, pyridazinyl, pyrirnidinyl, pyrazinyl s- 
tnazinyl, oxazolyl, imidazolyl, thiazolyl, isoxazolyl, pyrazolyl, isothiazolyl, furanyl, 
thiofuranyl, thienyl, and pyrrolyl. 

By way of example, carbon bonded heterocyclic rings are bonded at position 2 3 4 5 
or 6 of a pyridine, position 3, 4, 5, or 6 of a pyridazine, position 2, 4, 5, or 6 of a pyridine,' 
positon 2, 3, 5, or 6 of a pyrazine, position 2, 3, 4, or 5 of a furan, tetrahydrofuran, thiofuran, 
thophene, pyrrole or tetrahydropyrrole, position 2, 4, or 5 of an oxazole, imidazole or 
tluazole, position 3, 4, or 5 of an isoxazole, pyrazole, or isothiazole, position 2 or 3 of an 
aziridine, position 2, 3, or 4 of an azeudine, position 2, 3, 4, 5, 6, 7, or 8 of a quinoline or 
posrton 1, 3, 4, 5, 6, 7, or 8 of an isoquinoline. Still more typically, carbon bonded 
heterocycles include 2-pyridyl, 3-pyridyl, 4-pyridyl, 5-pyridyl, 6-pyridyl, 3-pyridazinyl 4- 
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pyridazinyl, 5-pyridazinyl, 6-pyridazinyl, 2-pyrimidinyl 5 4-pyrimidinyl, 5-pyrimidinyl, 6- 
pyrimidinyl, 2-pyrazinyl, 3-pyrazinyl, 5-pyrazinyl, 6-pyrazinyl, 2-thiazolyl, 4-thiazolyl, or 5- 
thiazolyl. 

By way of example, nitrogen bonded heterocyclic rings are bonded at position 1 of an 
5 aziridine, azetidine, pyrrole, pyrrolidine, 2-pyrroline, 3-pyrroline, imidazole, imidazolidine, 2- 
imidazoline, 3 -imidazoline, pyrazole, pyrazoline, 2-pyrazoline, 3-pyrazoline, piperidine, 
piperazine, indole, indoline, lH-indazole, position 2 of a isoindole, or isoindoline, position 4 
of a morpholine, and position 9 of a carbazole, or B-carboline. Still more typically, nitrogen 
bonded heterocycles include 1-aziridyl, 1-azetedyl, 1-pyrrolyl, 1-imidazolyl, 1-pyrazolyl, and 
10 1-piperidinyl. 

"Carbocycle" means a saturated, unsaturated or aromatic ring system having 3 to 7 
carbon atoms as a monocycle or 7 to 12 carbon atoms as a bicycle. Monocyclic carbocycles 
have 3 to 6 ring atoms, still more typically 5 or 6 ring atoms. Bicyclic carbocycles have 7 to 
12 ring atoms, e.g. arranged as a bicyclo [4,5], [5,5], [5,6] or [6,6] system, or 9 or 10 ring 
15 atoms arranged as a bicyclo [5,6] or [6,6] system. Examples of monocyclic carbocycles 
include cyclopropyl, cyclobutyl, cyclopentyl, 1-cyclopenM-enyl, l-cyclopent-2-enyl, 1- 
cyclopent-3-enyl, cyclohexyl, 1-cyclohex-l-enyl, l-cyclohex-2-enyl, l-cyclohex-3-enyl, 
phenyl, spiryl and naphthyl. Carbocycle thus includes some aryl groups. 

20 As used herein and unless otherwise stated, the terms " Cj.jg alkoxy 6 \ " C3-X) 

cycloalkoxy ", " aryloxy", "arylalkyloxy ", " oxyheterocyclic ring", "thio C1-7 alkyl", " 
thio C3.10 cycloalkyl " arylthio ", " arylalkylthio "and " thioheterocyclic ring" refer to 
substituents wherein a Ci-js alkyl radical, respectively a Cs-io cycloalkyl, aryl, arylalkyl or 
heterocyclic ring radical (each of them such as defined herein), are attached to an oxygen 

25 atom or a sulfur atom through a single bond, such as but not limited to methoxy, ethoxy, 
propoxy, butoxy, thioethyl, thiomethyl, phenyloxy, benzyloxy, mercaptobenzyl and the like. 

As used herein and unless otherwise stated, the term halogen means any atom selected 
from the group consisting of fluorine, chlorine, bromine and iodine. 

Any substituent designation that is found in more than one site in a compound of this 

30 invention shall be independently selected. 

As used herein and unless otherwise stated, the term " amino-acid" refers to a radical 
derived from a molecule having the chemical formula H 2 N-CHR 28 -COOH, wherein R 28 is 
the side group of atoms characterizing the amino-acid type; said molecule may be one of the 
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gastrointestinal tract of humans but are hydrolyzed enzymatically in blood or in intracellular 
environments. 

5 Substituents optionally are designated with or without bonds. Regardless of bond 

indications, if a substituent is polyvalent (based on its position in the structure referred to), 
then any and all possible orientations of the substituent are intended. 

Formula's (Z) and (A) depict optional single or double bonds. It will be understood that the 
bonds are present such that the aromatic nature of the. nucleus of formula (Z) or (A) is 

10 preserved, i.e., these formulas are intended to embrace all possible tautomers. For example 
R 25 or R 26 will be absent if the ring N to which they are bonded as indicated in the formula is 
linked to a flanking ring carbon atom by a double bond. On the other hand, R 25 or R 26 may be 
present when the N atom to which it is bonded as indicated in the formula is linked to its 
flanking carbon atoms by single bonds only; in this case aromaticity is accomodated by other 

1 5 substituents, e.g. where R 2 or R 4 is oxo. 

The compounds of the invention optionally are bound covalently to an insoluble matrix and 
used for affinity chromatography (separations, depending on the nature of the groups of the 
compounds, for example compounds with pendant aryl are useful in hydrophobic affinity 
20 separations. 

The compounds of the invention are employed for the treatment or prophylaxis of viral 
infections, more particularly flaviviral or picomaviral infections, in particular, HCV and 
BVDV. When using one or more derivatives of the formula (Z) as defined herein: 
25 - the active ingredients of the compound(s) may be administered to the mammal (including 
a human) to be treated by any means well known in the art, i.e. orally, intranasally, 
subcutaneously, intramuscularly, intradermally, intravenously, intra-arterially, 
parenterally or by catheterization. 
- the therapeutically effective amount of the prepartion of the compound(s), especially for 
30 the treatment of viral infections in humans and other mammals, preferably is a flaviviral 
or picomaviral enzyme inhibiting amount More preferably, it is a flaviviral or 
picomaviral replication inhibiting amount or a flaviviral or picomaviral enzyme inhibiting 
amount of the derivative(s) of formula (Z) as defined herein corresponds to an amount 
which ensures a plasma level of between lug/ml and 100 mg/ml, optionally of 10 mg/ml. 
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Synergistic activity of the pharmaceutical compositions or combined preparations of this 
invention against viral infection may also be readily determined by means of one or more 
tests such as, but not limited to, the isobologram method, as previously described by Elion et 
al. in 1 Biol Chem. (1954) 208:477-488 and by Baba et al. in Antimicrob. Agents Chemother. 
5 (1984) 25:515-517, using EC 5 o for calculating the fractional inhibitory concentration 
(hereinafter referred as FIC). When the minimum FIC index corresponding to the FIC of 
combined compounds (e.g., FICx + FICy) is equal to 1.0, the combination is said to be 
additive; when it is beween 1.0 and 0.5, the combination is defined as subsynergistic, and 
when it is lower than 0.5, the combination is by defined as synergistic. When the minimum 
10 FIC index is between 1.0 and 2.0, the combination is defined as subantagonistic and, when it 
is higher than 2.0, the combination is defined as antagonistic. 

This principle may be applied to a combination of different antiviral drugs of the 
invention or to a combination of the antiviral drugs of the invention with other drugs that 
1 5 exhibit anti-BVDV or anti-HC V activity. 

The invention thus relates to a pharmaceutical composition or combined preparation 
having synergistic effects against a viral infection and containing: 
Either: 
20 A) 

(a) a combination of two or more of the imidazo[4,5-c]pyridine derivatives of the present 
invention, and 

(b) optionally one or more pharmaceutical excipients or pharmaceutically acceptable carriers, 
for simultaneous, separate or sequential use in the treatment or prevention of a viral infection 

25 or 

B) 

(c) one or more anti-viral agents, and 

(d) at least one of the imidazo[4,5-c]pyridine derivatives of the present invention, and 

(e) optionally one or more pharmaceutical excipients or pharmaceutically acceptable carriers, 
30 for simultaneous, separate or sequential use in the treatment or prevention of a viral infection. 

Suitable anti-viral agents for inclusion into the synergistic antiviral compositions or 
combined preparations of this invention include, for instance, interferon-alfa (either pegylated 
or not), ribavirin and other selective inhibitors of the replication of BVDV or HCV. 
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enzyme inhibiting amount of inhibitor (b). Still more particularly when the said flaviviral 
or picornaviral enzyme inhibitor (b) is a polymerase inhibitor, its effective amount is a 
polymerase inhibiting amount. When the said flaviviral or picornaviral enzyme inhibitor 
(b) is a protease inhibitor, its effective amount is a protease inhibiting amount 
- ingredients (a) and (b) may be administered simultaneously but it is also beneficial to 
administer them separately or sequentially, for instance within a relatively short period of 
time (e.g. within about 24 hours) in order to achieve their functional fusion in the body to 
be treated. 

The invention also relates to the compounds of formula (Z) being used for inhibition of the 
proliferation of other viruses than BVDV, HCV or Coxsackie virus, particularly for the 
inhibition of other flaviviruses or picornaviruses, with in particular yellow fever virus, 
Dengue virus, hepatitis B virus, hepatitis G virus, Classical Swine Fever virus or the Border 
Disease Virus, and also for the inhibition of HIV and other retroviruses or lentiviruses. 

The present invention further provides veterinary compositions comprising at least one active 
ingredient as above defined together with a veterinary carrier therefor, for example in the 
treatment of BVDV. Veterinary carriers are materials useful for the purpose of administering 
the composition and may be solid, liquid or gaseous materials which are otherwise inert or 
acceptable in the veterinary art and are compatible with the active ingredient These 
veterinary compositions may be administered orally, parenterally or by any other desired 
route. 

More generally, the invention relates to the compounds of formula (Z) being useful as agents 
having biological activity (particularly antiviral activity) or as diagnostic agents. Any of the 
uses mentioned with respect to the present invention may be restricted to a non-medical use, a 
non-therapeutic use, a non-diagnostic use, or exclusively an in vitro use, or a use related to 
cells remote from an animal. 

Those of skill in the art will also recognize that the compounds of the invention may exist in 
many different protonation states, depending on, among other things, the pH of their 
environment While the structural formulae provided herein depict the compounds in only one 
of several possible protonation states, it will be understood that these structures are 
illustrative only, and that the invention is not limited to any particular protonation state-any 
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comprise compounds of the invention in their unionized, as well as zwitterionic form, and 
combinations with stoichiometric amounts of water as in hydrates. 

Also included within the scope of this invention are the salts of the parental compounds with 
one or more amino acids, especially the naturally-occurring amino acids found as protein 
5 components. The amino acid typically is one bearing a side chain with a basic or acidic group, 
e.g., lysine, arginine or glutamic acid, or a neutral group such as glycine, serine, threonine, 
alanine, isoleucine, or leucine. 

The compounds of the invention also include physiologically acceptable salts thereof. 
Examples, of physiologically acceptable salts of the compounds of the invention include salts 

10 derived from an appropriate base, such as an alkali metal (for example, sodium), an alkaline 
earth (for example, magnesium), ammonium and. NX4+ (wherein X is C1-C4 alkyl). 
Physiologically acceptable salts of an hydrogen atom or an amino group include salts of 
organic carboxylic acids such as acetic, benzoic, lactic, fumaric, tartaric, maleic, malonic, 
malic, isethionic, lactobionic and succinic acids; organic sulfonic acids, such as 

15 methanesulfonic, ethanesulfonic, benzenesulfonic and p-toluenesulfonic acids; and inorganic 
acids, such as hydrochloric, sulfuric, phosphoric and sulfamic acids. Physiologically 
acceptable salts of a compound containing a hydroxy group include the anion of said 
compound in combination with a suitable cation such as Na+ and NX4+ (wherein X typically 
is independently selected from H or a C1-C4 alkyl group). However, salts of acids or bases 

20 which are not physiologically acceptable may also find use, for example, in the preparation or 
purification of a physiologically acceptable compound. All salts, whether or not derived form 
a physiologically acceptable acid or base, are within the scope of the present invention. 

As used herein and unless otherwise stated, the term " enantiomer " means each individual 
25 optically active form of a compound of the invention, having an optical purity or enantiomeric 
excess (as determined by methods standard in the art) of at least 80% (i.e. at least 90% of one 
enantiomer and at most 10% of the other enantiomer), preferably at least 90% and more 
preferably at least 98%. 

The term "isomers" as used herein means all possible isomeric forms, including tautomeric 
30 and sterochemical forms, which the compounds of formula (Z) may possess, but not including 
position isomers. Typically, the structures shown herein exemplify only one tautomeric or 
resonance form of the compounds, but the corresponding alternative configurations are 
contemplated as well.. Unless otherwise stated, the chemical designation of compounds 
denotes the mixture of all possible stereochemically isomeric forms, said mixtures containing 
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free, enantiomerically enriched xanthene. A method of determining optical purity involves 
making chiral esters, such as a menthyl ester or Mosher ester, a-methoxy-a- 
(trifluoromethyl)phenyl acetate (Jacob Dl (1982) J. Org. Chem. 47:4165), of the racemic 
mixture, and analyzing the NMR spectrum for the presence of the two atropisomeric 

5 diastereomers. Stable diastereomers can be separated and isolated by normal- and reverse- 
phase chromatography following methods for separation of atropisomeric naphthyl- 
isoquinolines (Hoye, T., WO 96/151 ll).Under method (3), a racemic mixture of two 
asymmetric enantiomers is separated by chromatography using a chiral stationary phase. 
Suitable chiral stationary phases are, for example, polysaccharides, in particular cellulose or 

10 amylose derivatives. Commercially available polysaccharide based chiral stationary phases 
are ChiralCel™ CA, OA, OB5, OC5, OD, OF, OG, OJ and OK, and ChiralpakTM AD, AS, 
OP(+) and OT(+). Appropriate eluents or mobile phases for use in combination with said 
polysaccharide chiral stationary phases are hexane and the like, modified with an alcohol such 
as ethanol, isopropanol and the like. ("Chiral Liquid Chromatography" (1989) W. J. Lough, 

15 Ed. Chapman and Hall, New York; Okamoto, (1990) "Optical resolution of dihydropyridine 
enantiomers by High-performance liquid chromatography using phenylcarbamates of 
polysaccharides as a chiral stationary phase", J. of Chromatogr. 513:375-378). 
The terms cis and trans are used herein in accordance with Chemical Abstracts nomenclature 
and include reference to the position of the substituents on a ring moiety. The absolute 

20 stereochemical configuration of the compounds of formula (1) may easily be determined by 
those skilled in the art while using well-known methods such as, for example, X-ray 
diffraction. 

The compounds of the invention may be formulated with conventional carriers and excipients, 
25 which will be selected in accord with ordinary practice. Tablets will contain excipients, 
glidants, fillers, binders and the like. Aqueous formulations are prepared in sterile form, and 
when intended for delivery by other than oral administration generally will be isotonic. 
Formulations optionally contain excipients such as those set forth in the "Handbook of 
Pharmaceutical Excipients" (1986) and include ascorbic acid and other antioxidants, chelating 
30 agents such as EDTA, carbohydrates such as dextrin, hydroxyalkylcellulose, 
hydroxyalkylmethylcellulose, stearic acid and the like. 

Subsequently, the term "pharmaceutical^ acceptable carrier" as used herein means any 
material or substance with which the active ingredient is formulated in order to facilitate its 
application or dissemination to the locus to be treated, for instance by dissolving, dispersing 
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sulphonated benzimidazole derivatives preferably contain 8 to 22 carbon atoms. Examples of 
alkylarylsulphonates are the sodium, calcium or alcanolamine salts of dodecylbenzene 
sulphonic acid or dibutyl-naphtalenesulphonic acid or a naphtalene-sulphonic 
acid/forrnaldehyde condensation product. Also suitable are the corresponding phosphates, e.g. 

5 salts of phosphoric acid ester and an adduct of p-nonylphenol with ethylene and/or propylene 
oxide, or phospholipids. Suitable phospholipids for this purpose are the natural (originating 
from animal or plant cells) or synthetic phospholipids of the cephalin or lecithin type such as 
e.g. phosphatidyletbanolaniine, phosphatidylserine, phosphatidylglycerine, lysolecithin, 
cardiohpin, dioctanylphosphatidylrcholine, dipalmitoylphoshatidyl -choline and their 

10 mixtures. 

Suitable non-ionic surfactants include polyethoxylated and polypropoxylated derivatives of 
alkylphenols, fatty alcohols, fatty acids, aliphatic amines or amides containing at least 12 
carbon atoms in the molecule, alkylarenesulphonates and dialkylsulphosuccinates, such as 
polyglycol ether derivatives of aliphatic and cycloaliphatic alcohols, saturated and unsaturated 

15 fatty acids and alkylphenols, said derivatives preferably containing 3 to 10 glycol ether groups 
and 8 to 20 carbon atoms in the (aliphatic) hydrocarbon moiety and 6 to 1 8 carbon atoms in 
the alkyl moiety of the alkylphenol. Further suitable non-ionic surfactants are water-soluble 
adducts of polyethylene oxide with poylypropylene glycol, ethylenediaminopolypropylene 
glycol containing 1 to 10 carbon atoms in the alkyl chain, which adducts contain 20 to 250 

20 ethyleneglycol ether groups and/or 10 to 100 propyleneglycol ether groups. Such compounds 
usually contain from I to 5 ethyleneglycol units per propyleneglycol unit. Representative 
examples of non-ionic surfactants are nonylphenol -polyethoxyethanol, castor oil poly gly colic 
ethers, polypropylene/polyethylene oxide adducts, tributylphenoxypolyethoxyethanol, 
polyethyleneglycol and octylphenoxypolyethoxyethanol. Fatty acid esters of polyethylene 

25 sorbitan (such as polyoxyethylene sorbitan trioleate), glycerol, sorbitan, sucrose and 
pentaerythritol are also suitable non-ionic surfactants. 

Suitable cationic surfactants include quaternary ammonium salts, particularly halides, having 
4 hydrocarbon radicals optionally substituted with halo, phenyl, substituted phenyl or 
hydroxy; for instance quaternary ammonium salts containing as N-substituent at least one 
30 C8C22 alkyl radical (e.g. cetyl, lauryl, palmityl, myristyl, oleyl and the like) and, as further 
substituents, unsubstituted or halogenated lower alkyl, benzyl and/or hydroxy-lower alkyl 
radicals. 

A more detailed description of surface-active agents suitable for this purpose may be found 
for instance in f, McCutcheon ! s Detergents and Emulsifiers Annual" (MC Publishing Crop., 
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Ridgewood, New Jersey, 1981), "Tensid-Taschenbucw', 2 d ed. (Hanser Verlag, Vienna, 
1981) and "Encyclopaedia of Surfactants, (Chemical Publishing Co., New York, 1981). 

Compounds of the invention and their physiologically acceptable salts (hereafter collectively 
referred to as the active ingredients) may be administered by any route appropriate to the 
condition to be treated, suitable routes including oral, rectal, nasal, topical (including ocular, 
buccal and sublingual), vaginal and parenteral (deluding subcutaneous, intramuscular,' 
intravenous, intradermal, intrathecal and epidural). The preferred route of administration may 
vary with for example the condition of the recipient 

While it is possible for the active ingredients to be administered alone it is preferable to 
present them as pharmaceutical formulations. The formulations, both for veterinary and for 
• human use, of the present invention comprise at least one active ingredient, as above 
described, together with one or more pharmaceutically acceptable carriers therefore and 
optionally other, therapeutic ingredients. The carriers) optimally are "acceptable" in the sense 
of being compatible with the other ingredients of the formulation and not deleterious to the 
recipient thereof. The formulations include those suitable for oral, rectal, nasal, topical 
(including buccal and sublingual), vaginal or parenteral (including subcutaneous, 
intramuscular, intravenous, intradermal, intrathecal and epidural) administration. The 
formulations may conveniently be presented in unit dosage form and may be prepared by any 
of the methods well known in the art of pharmacy. Such methods include the step of bringing 
into association the active ingredient with the carrier which constitutes one or more accessory 
ingredients. In general the formulations are prepared by uniformly and intimately bringing 
into association the active ingredient with liquid carriers or finely divided solid carrierl or 
both, and then, if necessary, shaping the product. 

Formulations of the present invention suitable for oral administration may be presented as 
discrete units such as capsules, cachets or tablets each containing a predetermined amount of 
the active ingredient; as a powder or granules; as solution or a suspension in an aqueous liquid 
or a non-aqueous liquid; or as an oil-in-water liquid emulsion or a water-in-oil liquid 
emulsion. The active ingredient may also be presented as a bolus, electuary or paste. 
A tablet may be made by compression or molding, optionally with one or more accessory 
ingredients. Compressed tablets may be prepared by compressing in a suitable machine the 
active ingredient in a free-flowing form such as a powder or granules, optionally mixed with a 
binder, lubricant inert diluent, preservative, surface active or dispersing agent. Molded tablets 



WO 2004/005286 



PCT/BE2003/000117 



may be made by molding in a suitable machine a mixture of the powdered compound 
moistened with an inert liquid diluent The tablets may optionally be coated or scored and 
may be formulated so as to provide slow or controlled release of the active ingredient therein. 
For infections of the eye or other external tissues e.g. mouth and skin, the formulations are 

5 optionally applied as a topical ointment or cream containing the active ingredient(s) in an 
amount of, for example, 0.075 to 20% w/w (including active ingredient(s) in a range between 
0.1% and 20% in increments of 0.1% w/w such as 0.6% w/w, 0 .7% w/w, etc), preferably 0.2 
to 15% w/w and most preferably 0.5 to 10% w/w. When formulated in an ointment, the active 
ingredients may be employed with either a paraffinic or a water-miscible ointment base. 

10 Alternatively, the active ingredients may be formulated in a cream with an oil-in-water cream 
base. If desired, the aqueous phase of the cream base may include, for example, at least 30% 
w/w of a polyhydric alcohol, i.e. an alcohol having two or more hydroxyl groups such as 
propylene glycol, butane 1,3-diol, mannitol, sorbitol, glycerol and polyethylene glycol 
(including PEG400) and mixtures thereof. The topical formulations may desirably include a 

15 compound which enhances absorption or penetration of the active ingredient through the skin 
or other affected areas. Examples of such dermal penetration enhancers include 
dimethylsulfoxide and related analogs. 

The oily phase of the emulsions of this invention may be constituted from known ingredients 
in a known manner. While the phase may comprise merely an emulsifier (otherwise known as 

20 an emulgent), it desirably comprises a mixture of at least one emulsifier with a fat or an oil or 
with both a fat and an oil. Optionally, a hydrophilic emulsifier is included together with a 
lipophilic emulsifier which acts as a stabilizer. It is also preferred to include both an oil and a 
fat Together, the emulsifier(s) with or without stabilizer(s) make up the so-called emulsifying 
wax, and the wax together with the oil and fat make up the so-called emulsifying ointment 

25 base which forms the oily dispersed phase of the cream formulations. 

The choice of suitable oils or fats for the formulation is based on achieving the desired 
cosmetic properties, since the solubility of the active compound in most oils likely to be used 
in pharmaceutical emulsion formulations is very low. Thus the cream should optionally be a 
non-greasy, non-staining and washable product with suitable consistency to avoid leakage 

30 from tubes or other containers. Straight or branched chain, mono- or dibasic alkyl esters such 
as di-isoadipate, isocetyl stearate, propylene glycol diester of coconut fatty acids, isopropyl 
myristate, decyl oleate, isopropyl palmitate, butyl stearate, 2-ethylhexyl palmitate or a blend 
of branched chain esters known as Crodamol CAP may be used, the last three being preferred 
esters. These may be used alone or in combination depending on the properties required. 
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Alternatively, high melting point lipids such as white soft paraffin and/or liquid paraffin or 
other mineral oils can be used. 

Formulations suitable for topical administration to the eye also include eye drops wherein the 
active ingredient is dissolved or suspended in a suitable carrier, especially an aqueous solvent 
for the active ingredient The active ingredient is optionally present in such formulations in a 
concentration of 0.5 to 20%, advantageously 0.5 to 10% particularly about 1.5% w/w. 
Formulations suitable for topical administration in the mouth include lozenges comprising the 
active ingredient in a flavored basis, usually sucrose and acacia or tragacanth; pastilles 
comprising the active ingredient in an inert basis such as gelatin and glycerin, or sucrose and 
acacia; and mouthwashes comprising the active ingredient in a suitable liquid carrier. 
Formulations for rectal administration may be presented as a suppository with a suitable base 
comprising for example cocoa butter or a salicylate. Formulations suitable for nasal 
administration wherein the carrier is a solid include a coarse powder having a particle size for 
example in the range 20 to 500 microns (including particle sizes in a range between 20 and 
500 microns in increments of 5 microns such as 30 microns, 35 microns, etc), which is 
administered in the manner in which snuff is taken, i.e. by rapid inhalation through the nasal 
passage from a container of the powder held close up to the nose. Suitable formulations 
wherein the carrier is a liquid, for administration as for example a nasal spray or as nasal 
drops, include aqueous or oily solutions of the active ingredient. Formulations suitable for 
aerosol adnnnistration may be prepared according to conventional methods and may be 
delivered with other therapeutic agents. 

Formulations suitable for vaginal aaninistnmon may be presented as pessaries, tampons, 
creams, gels, pastes, foams or spray formulations containing in addition to the active 
ingredient such carriers as are known in the art to be appropriate. 

Formulations suitable for parenteral a<hninistr a tion include aqueous and non-aqueous sterile 
injection solutions which may contain antioxidants, buffers, bacteriostats and solutes which 
render the formulation isotonic with the blood of the intended recipient; and aqueous and non- 
aqueous sterile suspensions which may include suspending agents and thickening agents. The 
formulations may be presented in unit-dose or multi-dose containers, for example sealed 
ampoules and vials, and may be stored in a fxeeze-dried (lyophilized) condition requiring only 
the addition of the sterile liquid carrier, for example water for injections, immediately prior to 
use. Extemporaneous injection solutions and suspensions may be prepared from sterile 
powders, granules and tablets of the kind previously described. 
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Preferred unit dosage formulations are those containing a daily dose or unit daily sub-dose, as 
herein above recited, or an appropriate fraction thereof, of an active ingredient. 
It should be understood that in addition to the ingredients particularly mentioned above the 
formulations of this invention may include other agents conventional in the art having regard 
5 to the type of formulation in question, for example those suitable for oral administration may 
include flavoring agents. 

Compounds of the invention can be used to provide controlled release pharmaceutical 
formulations containing as active ingredient one or more compounds of the invention 

10 ("controlled release formulations") in which the release of the active ingredient can be 
controlled and regulated to allow less frequency dosing or to improve the pharmacokinetic or 
toxicity profile of a given invention compound. Controlled release formulations adapted for 
oral administration in which discrete units comprising one or more compounds of the 
invention can be prepared according to conventional methods. 

15 Additional ingredients may be included in order to control the duration of action of the active 
ingredient in the composition. Control release compositions may thus be achieved by 
selecting appropriate polymer carriers such as for example polyesters, polyamino acids, 
polyvinyl pyrrolidone, ethylene-vinyl acetate copolymers, methylcellulose, 
carboxymethylcellulose, protamine sulfate and the like. The rate of drug release and duration 

20 of action may also be controlled by incorporating the active ingredient into particles, e.g. 
microcapsules, of a polymeric substance such as hydrogels, polylactic acid, 
hydroxymethylcellulose, polyniethyl methacrylate and the other above-described polymers. 
Such methods include colloid drug delivery systems like liposomes, microspheres, 
microemulsions, nanoparticles, nanocapsules and so on. Depending on the route of 

25 administration, the pharmaceutical composition may require protective coatings. 
Pharmaceutical forms suitable for injectionable use include sterile aqueous solutions or 
dispersions and sterile powders for the extemporaneous preparation thereof. Typical carriers 
for this purpose therefore include biocompatible aqueous buffers, ethanol, glycerol, propylene 
glycol, polyethylene glycol and the like and mixtures thereof. 

30 

In view of the fact that, when several active ingredients are used in combination, they do not 
necessarily bring out their joint therapeutic effect directly at the same time in the mammal to 
be treated, the corresponding composition may also be in the form of a medical kit or package 
containing the two ingredients in separate but adjacent repositories or compartments. In the 
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latter context, each active ingredient may therefore be formulated in a way suitable for an 
administration route different from that of the other ingredient, e.g. one of them may be in the 
form of an oral or parenteral formulation whereas the other is in the form of an ampoule for 
intravenous injection or an aerosol. 

IT* compounds of formula (Z), (A),(I),(n),(IIT),(IV), (V) and (VI) can be prepared while 
using a series of chemical reactions well known to those skilled in the art, altogether making 
up the process for preparing said compounds and exemplified further. The processes 
described further are only meant as examples and by no means are meant to limit the scope of 
the present invention. 



General methods and materials for the prenartinn gf * e com™,^ nfth. jmrcntion: 
The compounds according to the invention are conveniently prepared in two steps; known to 
to the skilled person. First, a (substituted) 3,4-diaminopyridine (A) is reacted with B to give 
unidazo[4,5-c]pyridines C (scheme 1). If Y is COOH, then the cyclization is carried out under 
acidic catalysis (preferably in polyphosphoric acid at a temperature between 90 and 200 °C); 
other methods include reaction in 4N hydrochloric acid at reflux temperature or neat at a 
temperature between 90 and 180 °C (for aliphatic carboxylic acids). In the case of acid- 
sensitive groups like alkoxy or thiophene, the reaction can be carried out in phosphorus 
oxychloride at a temperature between 70 and 120 °C. Alternatively, reaction with aldehydes 
(Y = CHO) or their bisulfite adducts under oxidative conditions (nitrobenzene, DDQ, 
copper(n)acetate, 0 2 , sulfur etc.) gives imidazo[4,5-c]pyridines C. Other methods are the 
reaction of (substituted) 3,4-dianimopyridines (A) with orthoesters (Y = C(OR) 3 ), anhydrides 
(Y = OCOOR) or acid halogenides (Y = COX), etc. 

Scheme 1: 
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The imidazo[4,5-c]pyridines C can be formulated in three tautomeric forms (1#, 3H or 5H), 
as shown in scheme 2. 

Scheme 2: 

5 




1H-C 3W-C SH-C 



Substituents (R 2 , R 4 and/or R 5 * H) can be introduced by two ways: i) either by cylization of 
an appropiately substituted 3,4~diaminopyridine A or ii) by introduction of the substituent(s) 

10 onto the imidazo[4,5-c]pyridine C. For example, halogens can be introduced in position 7 of 
the imidazo[4,5-c]pyridine C by direct halogenation (R 5 - Br: with bromine in acetic acid or 
with NBS in acetic acid; R 5 = CI: with chlorine in acetic acid or with NCS in acetic acid). 
Another example is the direct nitration (R 5 = NO2), followed by reduction to give the amino 
group (R 5 = NH 2 ). Substituents in position 4 of the inridazo[4,5-c]pyridine C can be 

1 5 introduced, for example, via the corresponding imidazo[4,5-c]pyridine N 5 -oxides. 

Substituted 3,4-diaminopyridines can, for example, be prepared according to the following 
route (scheme 3): Nitration (HN0 3 /H 2 S0 4 ) of a 2- or 3- substituted pyridine N-oxide gives the 
corresponding 4-nitro product. Double reduction of the N-oxide and the nitro group with iron 
20 in acetic acid gives the 2- or 3 -substituted 4-aminopyridine. Subsequent nitration 
(HNO3/H2SO4) and reduction of the nitro group with iron in a mixture of concentrated 
hydrochloric acid and ethanol gives the desired substituted 3,4-diaminopyridines. 



Scheme 3: 
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Scheme 5: 




16% 14% GPRTl-8(65%) 



This mixture can be separated by column chromatography (silica gel, eluent: mixture of 
dichloromethane and methanol). The structures of the isolated components can then be 
assigned by NMR spectroscopy (for example by one-dimensional' NOE-techniques: 
irradiation at the CH 2 resonance frequency; applying this to GPRTI-8 gives signal 
enhancements of the protons in positions 4 and 6 of the imidazo[4,5-c]pyridine ringsystem) or 
by single crystal x-ray analysis. 

Alternatively, the crude reaction mixture can be recrystallized from an appropiate solvent 
(mixture), e.g. from a mixture of diisopropyl ether and ethyl acetate, to give the pure N 5 
alkylated products. 

(Hetero)aromatic substituents on (hetero)aromatic rings (R 2 , R 4 , R 5 , R 6 , R 17 , R 19 ) can be 
introduced by crosscoupling reactions, e.g. Suzuki coupling. 
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In the case of hydroxy, mercapto or amino substituents in position 4 or 6 of the 
imidazopyridine I (Z = 0, S or NR.), tautomers can be formulated: 






Compounds of general structure E, F, G and H can be prepared by alkylation (for example, 
with (cyclo)alkylbromide or (cyclo)alkyliodide etc.) of the coiresponding l(3)H-imidazo[4,5- 
c]pyridin-4-ones (Z=0) or -thiones (Z=S) or -one-imines (Z=NR) , or l(3)H-imidazo[4,'5. 
c]pyridm-6-ones or -thiones or -one-imines, respectively (scheme 6). The resulting mixtures 
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can be separated by column chromatography. The required l(3)H-imidazo[4,5-c]pyridine-4- 
ones or -thiones or -one-imines, or l(3)H-imidazo[4,5-c]pyridine-6-ones or -thiones or -one- 
imines can, for example, be prepared from the corresponding 4- or 6-chloro-imidazo[4,5- 
c]pyridines by nucleophilic substitution. l(3)H-Imidazo[4,5-c]pyridine-4-ones or -6-ones can 
5 also be prepared by ether cleavage of the corresponding 4- or 6-alkoxy-imidazo[4,5- 
cjpyridines. 



Scheme 6: 
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Scheme 7: 
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Scheme 8: 
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5 Monobenzpylation of a (substituted) 3,4-diaminopyridine, followed by reductive amination 
and cyclization gives the 1- or 3-substituted imidazo[4,5-c]pyridine. Quaternization, for 
example with a benzyl bromide, followed by cleavage of the 4-methoxy function, results in 
the desired imidazo[4,5-c]pyridinone. 

10 Introduction of a carboxylic function (carboxylic acid, ester, amide) in position 6 of the 
imidazo[4,5-c]pyridine can be achieved by different routes. One involves the imidazo[4,5- 
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5 The 6-carboxy group can easily be converted into an amide function by reaction vW* 
anune using DCC (dicyclohexyl carbodiimide): 
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Scheme 12: 
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Scheme 13 shows further examples for the synthesis of compounds with a substituted 
(het)aryl in position 2 of the imidazo[4,5-c]pyridine ringsystem. 

Scheme 13: 
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GPC-I3 



2,5-difluorophenyl H 



2,4-difluorop henyl 
2,4-difluorophenyl 



— — 1 — — y* n 

2,4-difluorophenyl ~~H 



PART A 
S EXAMPLE 1 . preparation of 

A mixture of 3,4-diaminopyridine (2.00 g), 2,6-difmorobenzoic acid (1 equivalent) and 
polyphosphoric acid (50 g) was heated at 180°C for 4 h with stirring. Then the mixture was 
cooled to ambient temperature and poured into ice/water. The resulting mixture was 
•0 neuwed by addition of sohd Na 2 CO, The crude product was collecte by ZZ 

Realized from water; brownish crystais; mp: 189-,90'C; yield: 60%; " H NMR (200 
15 7.76-7.61 (m, 2H, H7/4'), 7.42-7.30 (m, 2H, H375'). 

EXAMPLE 2 - prepan.dc of 2-Ph e „yl. K 3)*taida Z o[4.5-c]p y ridine (OPJN-10) 

2 <*> «> - « * 3 „ ^ a ™ g . ^ ^ mtore WM ^ lo 2 iM 

•emperaru,. and poured to ^ ^ ^ ^ ^ 



H 



89 



WO 2004/005286 PCT/BE2003/000117 

solid Na2CC>3. The crude product was collected by filtration, washed with water and dried. It 
was used in the next step without further purification. 



Recrystallized from water; off-white crystals; mp: 229-230°C; yield: 96%; *H NMR (200 
5 MHz, DMSO-cU) 8 8.95 (d, 1H, H4, J=1.0 Hz), 8.31 (d, 1H, H6 5 J=5.4 Hz), 8.28-8.17 (m, 2H, 
arom. H), 7.64-7.50 (m, 4H, arom. H). 

EXAMPLE 3 - preparation of 2-(2,6-Difluorophenyl)-5-[(2,6-difluorophenyl)methyl]-5/f- 
imidazo[4,5-c]pyridine (GPRTI-8) 

10 

2-(2,6-Difluorophenyl)-l(3)/f-imidazo[4 s 5-c]pyridine (0.500 g) was dissolved in dry DMF (5 
mL) and the resulting solution was cooled to 0°C. Aqueous 50% sodium hydroxide (1.5 
equivalents) was added and the mixture was stirred for 15 min. Then 2,6-difluorobenzyl 
bromide (1.2 equivalents) was added portionwise and the resulting mixture was stirred for 24 
15 h at room temperature. Finally, water (50 mL) was added, the precipitate was collected by 
filtration and dried to give the crude product mixture. 

Recrystallized from ethyl acetate; colorless crystals; mp: 195-197°C; yield: 65%; *H NMR 
(200 MHz, DMSO-dfi) 8 9.08 (br s, 1H, H4), 8.09 (dd, 1H, H6, J=6.6, 1.7 Hz), 7.82 (d, 1H, 
20 H7, J=6.6 Hz), 7.63-7.46 (m, 2H, H474"), 7.29-7.13 (m, 4H, H37573'75"), 5.87 (s, 2H, 
CH 2 ); MS (EI, 70 eV) m/z 357 (M*, 77%), 338 (4%), 230 (11%), 127 (100%); Anal. 
(C,9H„F 4 N3) calcd.: C 63.87%, H 3.10%, N 11.76%, found: C 63.83%, H 3.15%, N 11.63%. 

EXAMPLE 4 - preparation of 5-Benzyl-2-(2,6-difluorophenyl)-5/f-imidazo[4,5-c]pyridine 
25 (GPJN-l) 

Prepared as described in example 3 from 2-(2,6-difluorophenyl)-l(3)#-imidazo[4,5- 
c]pyridine (0.500 g) and benzyl bromide (0.444 g, 1.2 equivalents). 

30 Recrystallized from a mixture of diisopropyl ether and ethyl acetate; off-white crystals; mp: 
180-1 81°C (degr.); yield: 30%; *H NMR (200 MHz, DMSO-d*) 8 9.24 (br d, 1H, H4, J-1.5 
Hz), 8.25 (dd, 1H, H6, J=6.9, 1.5 Hz), 7.81 (d, 1H, H7, J=6.9 Hz), 7.60-7.33 (m, 6H, 
H472"/3'74'75'76"), 7.26-7.13 (m, 2H, H375'), 5.71 (s, 2H, CH 2 ). 
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EXAMPLE 5 - preparation of S-^e-DifluorophenyDmethyll^Dhenvl w -a r 
c]pyridine(GPJN-3) wm«nyij 2-phenyl-5#-,midazo[4,5- 

*~ed from . ^ of diiso^, (25 Md 
, n<*), 5.jy-8.i2 (m, 2H, arom. H), 8.01 fdd 1H o , c « s „ „ 

EXAMPLE 6 - of 5.8^,.^,^^ ^ 

"J benzyl bromide (0.526 g, 1.2 equivalents). ' B> 
Recrv^ized from a ^ of ^ 

methanol f4 mTV , ^ aceiate mL) and 

U1 ^ mLj, colorless crystals* mn- ?l4'*)i/;o^ • , A , 

nz;. 02 7.32 (m, 8H, arom. H), 5.66 (s, 2H, CH 2 ). 
Prepared as described in example 3 from 2r>*ur« • 
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EXAMPLE 8 - preparation of 2-Phenyl-5-(3-phenylpropyl)-5//-imidazo[4 5 5-c]pyridine 
(GPJN-14) 

Prepared as described in example 3 from 2-phenyl-l(3)iWmidazo[4,5-c]pyridine (0.300 g) 
and l-bromo-3-phenylpropane (0.367 g, 1.2 equivalents). 

Recrystallized from a mixture of diisopropyl ether (10 mL) and ethyl acetate (7 mL); off- 
white crystals; mp: 44-46°C; yield: 44%; *H NMR (200 MHz, DMSO-d*) 5 8.95 (d, 1H, H4, 
J=1.4 Hz), 8.40-8.33 (m, 2H, arom. H), 8.09 (dd, 1H, H6, J=6.8, 1.4 Hz), 7.71 (d, 1H, H7, 
J=6.8 Hz), 7.52-7.13 (m, 8H, arom. H), 4. 84 (t, 2H, N-CH 2 , J=7.2 Hz), 2.65-2.57 (m, 2H, 
CH 2 ), 2.31-2.16 (m, 2H, CH 2 ). 

EXAMPLE 9 - preparation of 5-[(2-Cmorophenyl)memyl]-2-phenyl-5/f-imidazo[4,5- 
c]pyridine(GPJN-7) 

Prepared as described in example 3 from 2-phenyl-l(3)#-inridazo[4,5-c]pyridine (0.300 g) 
and 2-chlorobenzyl chloride (0.297 g, 1.2 equivalents). 

Recrystallized from a mixture of diisopropyl ether (25 mL) and ethyl acetate (65 mL); 
colorless crystals; mp: 224-225°C; yield: 52%; J H NMR (200 MHz, DMSO-de) 6 8.99 (d, 1H, 
H4, J-1.6 Hz), 8.40-8.33 (m, 2H, arom. H), 8.10 (dd, 1H, H6, J=6.7, 1.6 Hz), 7.75 (d, 1H, H7, 
J=6.7 Hz), 7.59-7.34 (m, 6H, arom. H), 7.18-7.12 (m, 1H, arom. H), 5.80 (s, 2H, CH 2 ). 

EXAMPLE 10 - preparation of 5-[(3-Chlorophenyl)methyl]-2-phenyl-5H-imidazo[4,5- 
c]pyridine (GPJN-8) 

Prepared as described in example 3 from 2-phenyl-l(3)i/-iniidazo[4,5-c]pyridine (0.300 g) 
and 3-chlorobenzyl bromide (0.379 g, 1.2 equivalents). 

Recrystallized from a mixture of diisopropyl ether (10 mL) and ethyl acetate (27 mL); 
colorless crystals; mp: 210-212°C; yield: 54%; 'H NMR (200 MHz, DMSO-d 6 ) 5 9.12 (d, 1H, 
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H4. W ,I, T H NMR (200 MHz, DMSO-ds) 5 9.09 (d, ■„, 

; ' •• W "*J3 (m, 2H, arom. H), 8.17 fdd. 1H t-<c o i * r, , 

Reciystallized from a mixture of diisopropyl ether flO mH , h * , 

; ' o jy 5 J2 2H, arom. H), 8.08 fdd. 1H Ttt 7 i r TT v 
>*» Hz,, 7.5,-7.29 (m, 5H, „) 7 , M 94 fai 2H ^ * 

fe 3H, 0O4). ( ' ^ ai ° m - ^ 5 61 «■ 2H - 3.84 
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Recrystallized from a mixture of diisopropyl ether (10 mL) and ethyl acetate (23 mL); 
colorless crystals; mp: 157-158°C; yield: 62%; 'H NMR (200 MHz, DMSO-ds) 6 9.10 (d, 1H, 
H4, J=1.7 Hz) 9 8.40-8.33 (m, 2H, arom. H), 8.18 (dd, 1H, H6, J=6.7, 1.7 Hz), 7.72 (d, 1H, H7, 
J=6.7 Hz), 7.52-7.27 (m, 4H, arom. H), 7.10-6.89 (m, 3H, arom. H), 5.61 (s, 2H, CH 2 ), 3.75 
5 (s, 3H, OCH 3 ). 

EXAMPLE 14 

preparation of 5-[(4-Memoxyphenyl)memyl)-2-phenyl-5/^imidazo[4,5<]pyridine (GPJN- 
13) 

10 

Prepared as described in example 3 from 2-phenyl-l(3)/f-imidazo[4,5-c]pyridine (0.300 g) 
and 4-methoxybenzyl chloride (0.288 g, 1.2 equivalents). 

Recrystallized from a mixture of diisopropyl ether (10 mL) and ethyl acetate (31 mL); 
15 colorless crystals; mp: 21 1-212°C; yield: 52%; 'H NMR (200 MHz, DMSO-de) 5 9.07 (d, 1H, 
H4, J=1.5 Hz), 8.39-8.32 (m, 2H, arom. H), 8.16 (dd, 1H, H6, J=6.9, 1.5 Hz), 7.70 (d, 1H, H7, 
J=6.9 Hz), 7.51-7.37 (m, 5H, arom. H), 6.99-6.92 (AA'BB\ 2H, arom. H), 5.57 (s, 2H, CH 2 ), 
3.73 (s, 3H, OCH3). 

20 EXAMPLE 15 

preparation of 5-[(2-Me%lphenyl)me%l]-2-phenyl-5^-imidazo[4,5-c]pyridine (GPJN-20) 

Prepared as described in example 3 from 2-phenyl-l(3)#-imidazo[4,5-c]pyridine (0.300 g) 
and 2-methylbenzyl chloride (0.259 g, 1.2 equivalents). 

25 

Recrystallized from a mixture of diisopropyl ether (10 mL) and ethyl acetate (44 mL); 
colorless crystals; mp: 223-224°C; yield: 60%; 'H NMR (200 MHz, DMSO-de) 5 8.93 (d, 1H, 
H4, J=1.6 Hz), 8.41-8.33 (m, 2H, arom. H), 8.04 (dd, 1H, H6, J=6.7, 1.6 Hz), y.75 (d, 1H, H7, 
J=6.7 Hz), 7.53-7.15 (m, 5H, arom. H), 6.92 (br d, 1H, arom. H, J=7.0 Hz), 5.73 (s, 2H, CH 2 ), 
30 2.32 (s, 3H, CH 3 ). 

EXAMPLE 16 

preparation of 5-[(3-Memylphenyl)memyl]-2-phenyl-5iy-inndazo[4,5-c]pyridine (GPJN-21) 

Q4 
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10 EXAMPLE 17 

2o ^^^^^^^ 

EXAMPLE 18 
EXAMPLE 19 
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Prepared as described in example 3 from 2-phenyl-l(3)H-imidazo[4,5-c]pyridine (0.300 g) 
and 3-fluorobenzyl bromide (0.349 g, 1.2 equivalents). 

5 Recrystallized from a mixture of diisopropyl ether (10 mL) and ethyl acetate (34 mL); 
colorless crystals; mp: 228-230°C; yield: 55%; 5 H NMR (200 MHz, DMSO-d*) 5 9.12 (d, 1H, 
H4, J=1.5 Hz), 8.41-8.33 (m, 2H, arom. H), 8.20 (dd, 1H, H6, J=6.7, 1.5 Hz), 7.74 (d, 1H, H7, 
J=6.7 Hz), 7.52-7.15 (m, 7H, arom. H), 5.67 (s, 2H, CH 2 ). 

10 EXAMPLE 20 

preparation of 5-[(4-Fluorophenyl)memyl]-2-phenyl-5^imidazo[4,5-c]pyridine (GPJN- 1 9) 

Prepared as described in example 3 from 2-phenyl-l(3)H-imidazo[4,5-c]pyridine (0.300 g) 
and 4-fluorobenzyl chloride (0.267 g, 1.2 equivalents). 

15 

Recrystallized from a mixture of diisopropyl ether (10 mL) and ethyl acetate (19 mL); 
colorless crystals; mp: 205-206°C; yield: 56%; *H NMR (200 MHz, DMSO-d 6 ) S 9.1 1 (d, 1H, 
H4, J=1.7 Hz), 8.40-8.33 (m, 2H, arom. H), 8.18 (dd, 1H, H6, J=6.8, 1.7 Hz), 7.73 (d, 1H, H7, 
J=6.8 Hz), 7.61-7.37 (m, 5H, arom. H), 7.30-7.18 (m, 2H, arom. H), 5.64 (s, 2H, CH 2 ). 

20 

EXAMPLE 21 

preparation of 5-[[4-(l,l-Dimemyle%l)phenyl]me%l]-2-phenyl-5/f-imidazo[4,5-c]pyridine 
(GPJN-16) 

25 Prepared as described in example 3 from 2-phenyl-l(3)#-imidazo[4,5-c]pvridine (0.300 g) 
and 4-terf-butylbenzyl bromide (0.419 g, 1.2 equivalents). 

Recrystallized from a mixture of diisopropyl ether (10 mL) and ethyl acetate (23 mL); 
colorless crystals; mp: 213-21 5°C; yield: 49%; ! H NMR (200 MHz, DMSO-dg) 8 9.07 (d, 1H, 
30 H4, J=1.6 Hz), 8.39-8.33 (m, 2H, arom. H), 8.17 (dd, 1H, H6, J=6.7, 1.6 Hz), 7.71 (d, 1H, H7, 
J=6.7 Hz), 7.53-7.35 (m, 7H, arom. H), 5.61 (s, 2H, CH 2 ), 1.24 (s, 9H, (CH 3 ) 3 ). 

EXAMPLE 22 

96 



WO 2004/005286 

PCT/BE2003/000117 



22) 



preparation of H^-Bromophen^ (QpjN 

Prepared as described in example 3 from 2^1-1(3)^^4,5^^ (0.300 g) 
and 4-bromobenzyl bromide (0.461 g, 1.2 equivalents). 

Recrystallized from a mixture of diisopropyl ether (10 mL) and ethyl acetate (26 mLV 
colorless crystals; mp: 212-214°C; yield: 45%; >H NMR (200 MHz, DMSO-d,) 8 9 09 (br 

r; ?i 8 ,T; 8 ' 33 (m ' m> m ^ 8 - 1 7 (dd ' 1H> H6 ' «*"^^(4ih.h7.j-6j' 

Hz), 7.64-7.58 (AA'BB', 2H, arom. H), 7.52-7.37 (m, 5H, arom. H), 5.64 (s, 2H, CH 2 ). 
EXAMPLE 23 

P-paration of H<2^-Mi^4^ ] ^. 5 . yi) ^ yl] . bcm ^ (GPW . 23) 

Prepay as described in example 3 from Z-pheayl-ip^teo^yndine (0.300 g) 
and 4.bramomethyl-benzonitrile (0.362 g, 1.2 equivalents). 

Recrystallized Wee from a mixone of diisopropyl ether (10 mL) and ethyl ae*a,e (25 mLV 
pale orange oystals; mp: 93°C (degr.); yie,d: 34%; 'H NMR (200 MHz, DMSO-ds) 5 9 10 (d 
1H. H4, ,=,.5 Ha), 8.40-8.33 (m, 2R arom. H), 8.18 (dd, !H, H6, J=6.9, 1.5 Hz), 7 91-7 85 
AAW , 2H, arom. H), 7.75 (d, !H. H7, K. Hz), 7.61-7.55 (AA'BB*, 2H, arom. H), 7.52- 
7.37 (m, 3H, arom. H), 5.77 (s, 2H, CH 2 ). 

EXAMPLE 24 

W- of 2-rW[4<^^ 

Preyed as deseribed in examp'e 3 from iNHflM^ (0 . 300 „ 
and 4.(tnflaoromethyl)benzyl bromide (0.441 g, 1 .2 equivalent). 

Realized from a mixbne of diisopropyl after (.0 mL) and ethyl acaate (20 mLV 
coloriess c^stals; mp; 230.232-C; yield: 50%; ' H NMR (200 MHz, DMSO-d.) 8 9.12 (d 1R 
H4, 3=1.6 Hz,, 8.40-8.33 (m, 2H, arom. H), 8.19 (dd, 1H, H6, 1-6.9, 1.6 Hz), 7.8.-7 73 (m 
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3H, arom. H), 7.65-7.59 (AA'BB', 2H, arom. H), 7.53-7.38 (m, 3H, arom. H), 5.78 (s, 2H, 
CH 2 ). 

EXAMPLE 25 

preparation of S-tC^CMoropheny^meliiyy^-phenyl-SF-imidazo^.S-clpyridiiie 
hydrochloride (GPJN-9 x HC1) 

98 mg of 5-(4-chloro-benzyl)-2-phenyl-5/f-imida2o[4,5-c]pyridine (GPJN-9) were dissolved 
in dry dichloromethane (18 mL) and to this solution was added one equivalent of HC1 (1M in 
diethyl ether). After 2 hours the precipitate was collected by filtration and dried to give 70 % 
of the hydrochloride; colorless crystals; mp:147-148°C (degr.). 

EXAMPLE 26 

preparation of 5-[(5-CMoro-2-thienyl)me%l]-2-phenyl-5//-iinidazo[4,5-c]pyridine (GPJN- 
25) 

Prepared as described in example 3 from 2-phenyl-l(3)if-imidazo[4,5-c]pyridine (0.300 g) 
and2-chloro-5-chloromethyl-thiophene (0.308 g, 1.2 equivalents). 

Recrystallized from a mixture of diisopropyl ether (20 mL) and ethyl acetate (50 mL); off- 
white crystals; mp: 215-216 6 C; yield: 39%; l K NMR (200 MHz, DMSO-d*) 8 9.07 (d, 1H, 
H4, J=1.5 Hz), 8.40-8.33 (m, 2H, arom. H), 8.19 (dd, 1H, H6, J=6.8, 1.5 Hz), 7,74 (d, 1H, H7, 
J=6.8 Hz), 7!55-7.37 (m, 3H, arom. H), 7.28 (d, 1H, thiophene-H, J=3.8 Hz), 7.08 (d, 1H, 
thiophene-H, J=3.8 Hz), 5.81 (s, 2H, CH 2 ). 

EXAMPLE 27 

preparation of 5-(2-Naphmalenylme%l)-2-phenyl-5^-imio^[4,5-c]pyridine (GP JN-26) 

Prepared as described in example 3 from 2-phenyl-l(3)^-imidazo[4,5-c]pyridine (0.300 g) 
and 2-bromomethyl-naphthalene (0.408 g, 1.2 equivalents). 

Recrystallized from a mixture of ethyl acetate (20 mL) and ethanol (8 mL); colorless crystals; 
mp: 267°C; yield: 36%; ! H NMR (200 MHz, DMSO-ds) 6 9.17 (d, 1H, H4, J=1.7 Hz), 8.40- 
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U3 fa. 2H, az*, H), 8.23 (dd, ,H, H6, 3=6.7, ,.7 Hz), 7.99-7.87 ta 4ft ^ „), 7 . 74 ft 
1H, H7, 3=6.7 Hz), 7.60-7.37 (m, 6H, arom. H), 5.84 ( s , 2H, CH,). 

EXAMPLE 28 

S prepaanon of 2-Pheny|.5<4-ph eny Ibu« y l W taidazo[4,5s :]py ridine (GP3N-27) 

M as described in «amp,e 3 to 2^ KW a UmiMM . (0J00 g) 
and I-chloro-4-phenylbutane (0.31 1 g, 1.2 equivalents). 

. Raized fan, a mixoaze of diisopzopy, after (20 mL) and efcy, aetata (1 , m 
»,or,ess cays*,*; nap: , m J0 . C; ^ 5J%; ,„ ^ ^ ^ d • 

HA 3=1.4 Hz), 8.40-8.33 (m, 2H, azona. H), 8.07 (dd, ,H, H6, 3=6.8, ,.4 Hz), 7.70 (d, 1H H7 
™ Hz), 7,2-7.37 (m , 3H. azon, H), 7.3,-7,0 ( m , 5H, arom . H), 4.46 2H CH ^' 
Hz),2.62 ft 2H, CH, 7-7.6 Hz), 2.00-1.85 <fc 2H, CH 2 ), ,.63-1.46 (m , 

EXAMPLE 29 

pzepazadon of ^-Meu^-buleoy^^^ (OP3N-28) 

Prepaaed as deseribea, in example 3 to 2-pb ra „. I(3)ff . imi dazo(4^ ]pyri dina (0.300 g) 
and 44rano.2-melhylbnI-2.ene (0275 g, 1.2 equivalents). 

Reczystauized to a mixnaze of diisopropy, ethez (20 mL> a*, elby, achate („ mL)- off. 
wbns czyaals; mp: 162-,63-Q yie,d : 58%; ' H NMR (200 MHz, DMSO-d.) 6 8 86 (d ,H 

Hz), 1.86 (far s, 3H, CH 3 ), 1.77 (br s, 3H, CH 3 ). 
EXAMPLE 30 

preparation of S-B^l^^^An^A^py^ (GPJN . 29) 

Prepared as described in example 3 from 1^10^^^^ (Qm 
and ethyl iodide (0.288 g, 1.2 equivalents). 
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Recrystallized from a mixture of diisopropyl ether (5 mL) and ethyl acetate (12 mL); colorless 
crystals; mp: 188°C; yield: 22%; *H NMR (200 MHz, DMSO-d*) 6 8.96 (d, 1H, H4, J=1.6 
Hz), 8.40-8.33 (m, 2H, arom. H), 8.09 (dd, 1H, H6, J=6.8, 1.6 Hz), 7.71 (d, 1H, H7, J=6.8 
Hz), 7.52-7.36 (m, 3H, arom. H), 4.47 (q, 2H, CH 2 , J=7.3 Hz), 1.52 (t, 3H, CH 3 , J=7.3 Hz). 

EXAMPLE 31 

preparation of 5-[2-rbis(l-Metoylethyl)aimno]ethyl]-^ 
(GPJN-30) 

Prepared as described in example 3 from 2-phenyl-l(3)/Y-imidazo[4,5-c]pyridine (0.300 g), 
and 2-(dUsopropylamino)ethyl chloride hydrochloride (0.369 g, 1.2 equivalents). 

Recrystallized from a mixture of diisopropyl ether (20 mL) and ethyl acetate (10 mL); 
colorless crystals; mp: 151-152°C; yield: 57%; l R NMR (200 MHz, DMSO-de) 8 8.80 (d, 1H, 
H4, J-1.5 Hz), 8.39-8.33 (m, 2H, arom. H), 7.99 (dd, 1H, H6, J=6.8, 1.5 Hz), 7.67 (d, 1H, H7, 
J=6.8 Hz), 7.51-7.36 (m, 3H, arom. H), 4.36 (t, 2H, CH 2 , J=5.4 Hz), 3.04-2.84 (m, 4H, 2 x CH 
and CH 2 ), 0.78 (d, 12H, 4 x CH 3 , J=6.6 Hz). 

EXAMPLE 32 

preparation of 2-Phenyl-5-(4-pyridmylmemyl)-5H-imidazo[4,5-c]pyridine (GPJN-31) 

Prepared as described in example 3 from 2-phenyl-l(3)H-iniidazo[4,5-c]pyridine (0.300 g), 
and 4-chloromethyl-pyridine hydrochloride (0.303 g, 1.2 equivalents). 

Recrystallized from a mixture of diisopropyl ether (20 mL) and ethyl acetate (15 mL); 
colorless crystals (hygroscopic); yield: 25%; J H NMR (200 MHz, DMSO-dfi) 6 9.09 (d, 1H, 
H4, J=1.6 Hz), 8.60-8.57 (m, 2H, pyridine-H2/6), 8.40-8.33 (m, 2H, arom. H), 8.17 (dd, 1H, 
H6, J=6.8, 1.6 Hz), 7.67 (d, 1H, H7, J=6.8 Hz), 7.52-7.37 (m, 3H, arom. H), 7.31-7.28 (m, 
2H, pyridine-H3/5), 5.74 (s, 2H, CH 2 ). 

EXAMPLE 33 

preparation of 2-Phenyl-5-(2-pyridmylmemyl)-5H-iniidazo[4,5-c]pyridine (GPJN-34) 
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Prepared as described in example 3 from 2-phenyl-l(3)#-imidazo[4,5-c]pyridine (0.300 g), 
and 2-chloromethyl-pyridine hydrochloride (0.303 g, 1.2 equivalents). 

Recrystallized from a mixture of diisopropyl ether (20 mL) and ethyl acetate (17 mL); 
colorless crystals; mp: 102-103°C; yield: 44%; *H NMR (200 MHz, DMSO-dfi) 5 9.02 (d, 1H, 
H4, J=1.4 Hz), 8.53 (ddd, 1H, pyridine-H6, J=4.7, 1.7, 0.8 Hz), 8.40-8.33 (m, 2H, arom. H), 
8.13 (dd, 1H, H6, J=6.8, 1.4 Hz), 7.90-7.82 (m, 1H pyridine-H4), 7.72 (d, 1H, H7, J=6.8 Hz), 
7.52-7.33 (m, 5H, arom. H), 5.79 (s, 2H, CH 2 ). 

EXAMPLE 34 

preparation of 2-Phenyl-5-(3-pyridmylme%l)-5^-imidazo[4,5-c]pyridine (GPJN-35) 

Prepared as described in example 3 from 2-phenyl-l(3)#-imidazo[4,5-c]pyridine (0.300 g), 
and 3-chloromethyl-pyridine hydrochloride (0.303 g, 1.2 equivalents). 

Recrystallized from a mixture of diisopropyl ether (20 mL) and ethyl acetate (41 mL); off- 
white crystals; mp: 53°C (degr.); yield: 46%; 'H NMR (200 MHz, DMSO-de) 8 9.14 (d, 1H 
H4, J=1.6 Hz), 8.76 (br d, 1H, pyridine-H2), 8.57 (dd, 1H, pyridine-H6, J=4.8, 1.6 Hz), 8.40- 
8.33 (m, 2H, arom. H), 8.22 (dd, 1H, H6, J=6.8, 1.6 Hz), 7.90-7.84 (m, 1H, pyridine-H4), 
7.74 (d, 1H, H7, J=6.8 Hz), 7.52-7.38 (m, 45H, arom. H), 5.71 (s, 2H, CH 2 ). 

EXAMPLE 35 

preparation of 5-([l,l^Biphenyl]-4-ylme%l)-2-phenyl-5^-inndazo[4,5-c]pyridine (GPJN- 
32) 

Prepared as described in example 3 from 2-phenyl-l(3)^-imidazo[4,5-c]pyridine (0.300 g) 
and 4-chloromethyl-biphenyl (0.3 74 g, 1 .2 equivalents). 

Recrystallized from a mixture of ethyl acetate (50 mL) and ethanol (1.5 mL); colorless 
crystals; mp: 247-248°C; yield: 65%; ] H NMR (200 MHz, DMSO-dg) 6 9.14 (d, 1H, H4, 
J-1.4 Hz), 8.40-8.33 (m, 2H, arom. H), 8.22 (dd, 1H, H6, J=6.8, 1.4 Hz), 7.75 (d, 1H, H7, 
J=6.8 Hz), 7.72-7.30 (m, 12H, arom. H), 5.71 (s, 2H, CH 2 ). 
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EXAMPLE 36 

preparation of 2-Phenyl-5<l-phenyle%l>5i/-imidazo[4,5-c]pyridine (GPJN-33) 

Prepared as described in example 3 from 2-phenyl-l(3)#-imidazo[4,5-c]pyridine (0.300 g) 
5 and 1-phenylethyl bromide (0.341 g, 1.2 equivalents). 

Recrystallized from a mixture of diisopropyl ether (20 mL) and ethyl acetate (40 mL); 
colorless crystals; mp: 190-192°C; yield: 57%; *H NMR (200 MHz, DMSO-de) 6 9.13 (d, 1H, 
H4, J=1.6 Hz), 8.39-8.33 (m, 2H, arom. H), 8.19 (dd, 1H, H6, J=6.7, 1.6 Hz), 7.70 (d, 1H, H7, 
10 J=6.7 Hz), 7.53-7.31 (m, 8H, arom. H), 6.01 (q, 1H, CH, J=7.0 Hz), 2.04 (d, 3H, CH 3 , J=7.0 
Hz). 

EXAMPLE 37 

preparation of 5-(l-Naphthalenylmemyl)-2-phenyl-5^-imidazo[4,5-c]pyridine (GPJN-36) 

15 

Prepared as described in example 3 from 2-phenyl-l(3)//-imidazo[4,5-c]pyridine (0.300 g) 
and 1-chloromethyl-naphthalene (0.326 g, 1.2 equivalents). 

Recrystallized from a mixture of diisopropyl ether (10 mL) and ethyl acetate (45 mL); 
20 colorless crystals; mp: 191 °C; yield: 73%; ! H NMR (200 MHz, DMSO-d*) 8 9.08 (d, 1H, H4, 
J=1.5 Hz), 8.39-8.33 (m, 2H, arom. H), 8.23-8.15 (m, 2H, arom H), 7.75 (d, 1H, H7, J=6.8 
Hz), 7.68-7.37 (m, 6H arom. H), 7.25 (br d, 1H, arom. H, J=6.6 Hz), 6.22 (s, 2H, CH 2 ). 

EXAMPLE 38 - preparation of 5-(Cyclohexylmemyl)-2-phenyl-5/f-imidazo[4,5-c]pyridine 
25 (GPJN-37) 

Prepared as described in example 3 from 2-phenyl-l(3)#-imidazo[4,5-c]pyridine (0.300 g) 
and cyclohexylmethyl bromide (0.327 g, 1.2 equivalents) with heating at 80°C. 

30 Recrystallized from a mixture of diisopropyl ether (20 mL) and ethyl acetate (14 mL); 
colorless crystals; mp: 188-189°C; yield: 36%; 'H NMR (200 MHz, DMSO-de) 8 8.89 (d, 1H, 
H4, J=1.5 Hz), 8.39-8.33 (m, 2H, arom. H), 8.03 (dd, 1H, H6, J=6.6, 1.5 Hz), 7.69 (d, 1H, H7, 
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3=6.6 Hz), 7.52-7.37 (m, 3H, arcm. H), 4.28 (d, 2H, Ofa, 3-7.4 Hz), 2.02-0.92 (m, UK 
cyclohexyl H). ^ 



P-P-ed a, described fa exa^pfa 3 from 2-p ta y l .,(3y f -taidaz„ [ 4^] pyiidine (0 . 300 g) 
and l-bromo-3-methyIbutane (0.279 g, 1.2 equivalents). 

Recrystaffized fro-, a mixture of diisopropyl ether (20 mL) and ethyl acetate (17 mLV 
colorless crystals; mp: 207-C; yield: 37%; 'H NMR (200 MHz, DMSO-d.) 8 8.96 (d 1H »' 
J=1.5 Hz), 8.40-8.34 (m, 2H, amm. H), 8.09 (dd, 1H, H6, 3=6.8, 1.5 Hz), 7.70 (dm ' W 
=6.8 Hz), 7.52-7.37 (m, 3H, aron,. H), 4.45 ft 2H, CH, ,=7.4 Hz), 1.87-1.75 (m, 2H CH,,' 
1.53 (hept, 1H, CH, J=6.6 Hz), 0.94 (d, 6H, (CH&). 

EXAMPLE 40 - preparation of 2-(2 > 6.Muor„pheny.).5^^ 
inudazo[4,5-c]pyridine (GPJN-39) 

Prepared as described fa example 3 from IftWh^,-^,. 
cjpyridine (0.300 g) and 4-flnorobenzyl chJoride (0.225 g, 1.2 equivalents). 

Rec^aUized from a nurture of diisopropy! etiter (10 mL) and ethyl acetate (10 mL)- off- 
white ctysfals; mp: ,04-,05°C; yield: 48%; ' H NMR (20 O MHz, DMSO-dj) 6 9 26 (4 1H 
H4, J=1.4 Hz), 8.26 (dd, 1H, H6, 3=6.8, 1.4 Hz), 7.81 (d, 1H, H7, 3=6.8 Hz), 7.61-7 45 (m' 
3H, atom. H), 7.30-7.13 (m, 4H, atom. H), 5.69 (s, 2H, CH 2 ). 

EXAMPLE 41 - preparation of 2-(2,6.Muoroph e nyl).5-[C,4^uompl»yl ) m rt hyl].5# 
inudazo[4 3 5-c]pyridine (GPJN-40) 

Prepay as described in example 3 from 2-(2,6-di£luoropheny.)-, ( 3,/ f -unidazo[45. 
cjpyridine (0.300 g) a„i 2,4-difluorobenzyl bn>mide (0.322 g, 1.2 equivalents). 
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Recrystallized from a mixture of diisopropyl ether (10 mL) and ethyl acetate (8 mL); off- 
white crystals; mp: 186-188°C; yield: 29%; *H NMR (200 MHz, DMSO-d 6 ) 6 9.16 (br s, 1H, 
H4), 8.18 (dd, 1H, H6, J=6.8, 1.3 Hz), 7.82 (d, 1H, H7, J=6.8 Hz), 7.64-7.11 (m, 6H, arom. 
H),5.78 (s, 2H, CH 2 ). 

5 

EXAMPLE 42 - preparation of 2-(2 5 6-Difluorophenyl)-5-[(2,4,6-trifluorophenyl)methyl]-5^ 
imidazo[4,5-c]pyridine (GPJN-41) 

Prepared as described in example 3 from 2-(2,6-difluorophenyl)-l(3)i/-imidazo[4,5- 
10 c]pyridine (0.200 g) and 2,4,6-trifluorobenzyl bromide (0.234 g, 1.2 equivalents). 

Recrystallized from a mixture of diisopropyl ether (10 mL) and ethyl acetate (8 mL); off- 
white crystals; mp: 186-187°C; yield: 26%; *H NMR (200 MHz, DMSO-d*) 5 9.06 (br s, 1H, 
H4), 8.08 (dd, 1H, H6, J=6.8, 1.6 Hz), 7.81 (d, 1H, H7, J=6.8 Hz), 7.61-7.46 (m, 1H, H4<), 
15 7.42-7.13 (m, 4H, H3 7573"/5"), 5.82 (s 3 2H, CH 2 ). 

EXAMPLE 43 - preparation of 5-[(4-Bromophenyl)methyl]-2-ethyl-5^-imidazo[4,5- 
c]pyridine (GPJN-48) 

20 A mixture of 3,4-diaminopyridine (LOO g), propionic acid (1 equivalent) and polyphosphoric 
acid (25 g) was heated at 150°C for 1 h and then at 190°C for 2 h with stirring. Then the 
mixture was cooled to ambient temperature and poured into ice/water. The resulting mixture 
was made alkaline by addition of 2N NaOH and extracted with ethyl acetate (100 mL) six 
times. The combined organic phases were dried (Na2SC>4) and evaporated to give the crude 

25 product, which was recrystallized from ethyl acetate (100 mL) to give 56% of 2-ethyl-l(3)#- 
imidazo[4,5-c]pyridine as a white powder. 

2-Ethyl-l(3)i/-imidazo[4,5-c]pyridine (0.245 g) was dissolved in dry DMF (6 mL) and the 
resulting solution was cooled to 0°C. Aqueous 33% sodium hydroxide (1.5 equivalents) was 
30 added and the mixture was stirred for 1 5 min. Then 4-bromobenzyl bromide (1 .2 equivalents) 
was added portionwise and the resulting mixture was stirred for 24 h at room temperature. 
Finally, water (50 mL) was added, the precipitate was collected by filtration and dried to give 
the crude product mixture. 
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Recrystallized from a mixture of diisopropyl ether (10 mL) and ethyl acetate (6 mL); off- 
white crystals; mp: 149-151'C (degr.); yield: 47%; >H NMR (200 MHz, DMSO-d*) 5 8.89 (d, 
1H, H4, W.5 Hz), 8.09 (dd, 1H, H6, J=6.8, 1.5 Hz), 7.62-7.54 (m, 3H, arom. H), 7.39-7.32 
(AA'BB', 2H, arom. H), 5.60 (s, 2H, CH 2 ), 2.84 (q, 2H, CH 2 , J=7.5 Hz), 1.30 (t, 3H, CH 3 
5 J=7.5Hz). 



EXAMPLE 44 - preparation of 5-[(4-Bromophenyl)methyl]-2-(2-chlorophenyl)-5^ 
imidazo[4,5-c]pyridine (GPJN-54) 

10 A mixture of 3,4-oraminopyridine (1.00 g), 2-chlorobenzoic acid (1 equivalent) and 
polyphosphoric acid (25 g) was heated at 190°C for 3 h with stirring. Then the mixture was 
cooled to ambient temperature and poured into ice/water. The resulting mixture was made 
alkaline by addition of 2N NaOH and the resulting precipitate was collected by filtration and 
dried. The crude product was recrystallized from a mixture of water (100 mL) and ethanol (17 

15 mL) to give 67% of 2-(2-cWorophenyl)-l(3)^imidazo[4,5-c]pyridine as an off-white 
powder. 

2-(2-CMoro P henylH (0.383 g) was dissolved in dry DMF (10 

mL) and the resulting solution was cooled to 0°C. Aqueous 33% sodium hydroxide (1.5 
20 equivalents) was added and the mixture was stirred for 15 min. Then 4-bromobenzyl bromide 
(1.2 equivalents) was added portionwise and the resulting mixture was stirred for 24 h at room 
temperature. Finally, water (80 mL) was added, the precipitate was collected by filtration and 
dried to give the crude product. 

25 Recrystallized from a mixture of diisopropyl ether (20 mL) and ethyl acetate (25 mL); pale 
orange powder; mp: 190-192°C; yield: 33%; *H NMR (200 MHz, DMSO-d*) 5 9.21 (d, 1H, 
H4, J=1.6 Hz), 8.22 (dd, 1H, H6, J=6.8, 1.6 Hz), 8.09-8.02 (m, 1H, arom. H), 7.80 (d, 1H, H7,' 
J=6.8 Hz), 7.65-7.51 (m, 3H, arom. H), 7.46-7.38 (m, 4H, arom. H), 5.67 (s, 2H, CH 2 ). 

30 EXAMPLE 45 - preparation of 5-[(4-Bromophenyl)methyl]-2-(3-chlorophenyl)-5^ 
imidazo[4,5-c]pyridine (GPJN-55) 

A mixture of 3,4-dianiinopyridine (1.00 g), 3-chlorobenzoic acid (1 equivalent) and 
polyphosphoric acid (25 g) was heated at 190°C for 3 h with stirring. Then the mixture was 
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cooled to ambient temperature and poured into ice/water. The resulting mixture was made 
alkaline by addition of 2N NaOH and the resulting precipitate was collected by filtration and 
dried. The crude product was recrystallized from a mixture of water (100 mL) and ethanol 
(180 mL) to give 63% of 2-(3-cMorophenyl)-l(3)//-imida2o[4,5-c]pyridine as a white 
5 powder. 

2<3-Chlorophenyl)4(3)i/-imidazo[4,5-c]pyridine (0.383 g) was dissolved in dry DMF (10 
mL) and the resulting solution was cooled to 0°C. Aqueous 33% sodium hydroxide (L5 
equivalents) was added and the mixture was stirred for 15 min. Then 4-bromobenzyl bromide 
10 (1 .2 equivalents) was added portionwise and the resulting mixture was stirred for 24 h at room 
temperature. Finally, water (80 mL) was added, the precipitate was collected by filtration and 
dried to give the crude product. 

Recrystallized from a mixture of diisopropyl ether (20 mL) and ethyl acetate (45 mL); 
15 colorless powder; mp: 155-157°C; yield: 42%; *H NMR (200 MHz, DMSO-d 6 ) 8 9.16 (d, 1H, 
H4, J=1.5 Hz), 8.35-8.28 (m, 2H, arom. H), 8.20 (dd, 1H, H6, J=6.9, 1.5 Hz), 7.80 (d, 1H, H7, 
J=6.9 Hz), 7.64-7.38 (m, 6H, arom. H), 5.66 (s, 2H, CH 2 ). 

EXAMPLE 46 - preparation of 5-[(4-Bromophenyl)methyl]-2-(4-chlorophenyl)-5/f- 
20 imidazo[4,5-c]pyridine (GPJN-56) 

A mixture of 3,4-diaminopyridine (1.00 g), 4-chlorobenzoic acid (1 equivalent) and 
polyphosphoric acid (25 g) was heated at 190°C for 3 h with stirring. Then the mixture was 
cooled to ambient temperature and poured into ice/water. The resulting mixture was made 
25 alkaline by addition of 2N NaOH and the resulting precipitate was collected by filtration and 
dried. The crude product was recrystallized from a mixture of water (100 mL) and ethanol 
(110 mL) to give 47% of 2-(4-cUorophenyl)-l(3)//-imidazo[4,5-c]pyridine as a colorless 
powder. 

30 2-(4-CUorophenyl)-l(3)//-imidazo[4,5-c]pyridine (0.383 g) was dissolved in dry DMF (10 
mL) and the resulting solution was cooled to 0°C. Aqueous 33% sodium hydroxide (1.5 
equivalents) was added and the mixture was stirred for 15 min. Then 4-bromobenzyl bromide 
(1.2 equivalents) was added portionwise and the resulting mixture was stirred for 24 h at room 
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temperature. Finally, water (80 mL) was added, the precipitate was collected by filtration and 
dried to give the crude product. 



Recrystallized from a mixture of diisopropyl ether (20 mL) and ethyl acetate (25 mL); off- 
5 white powder; mp: 214-215°C; yield: 67%; 'H NMR (200 MHz, DMSO-d*) 8 9.13 (d, IH, 
H4, 3=1.6 Hz), 8.39-8.32 (AA'BB', 2H, arom. H), 8.18 (dd, 1H, H6, J=6.9, 1.6 Hz), 7.64-7.58 
(AA'BB', 2H, arom. H), 7.56-7.49 (AA'BB', 2H, arom. H), 7.44-7.38 (AA'BB', 2H, arom. 
H),5.65(s,2H,CH 2 ). 

D EXAMPLE 47 - preparation of 5-[(4-Bromophenyl)me%l]-2-(2-pyridmyl)-5^-imidazo[4,5- 
c]pyridine (GPJN-58) 



A mixture of 3,4-diaminopyridine (1.00 g), picolinic acid (1 equivalent) and polyphosphoric 
acid (25 g) was heated at 190°C for 3 h with stirring. Then the mixture was cooled to ambient 
temperature and poured into ice/water. The resulting mixture was made alkaline by addition 
of solid NaOH and the resulting precipitate was collected by fillration and dried. The crude 
product was recrystallized from a mixture of water (50 mL) and ethanol (7 mL) to give 55% 
of 2-(2-pyridyl)-l(3)/f-imidazo[4,5-c]pyridine as an off-white powder. 

2-(2-Pyridyl)-l(3)//-imidazo[4,5-c]pyridine (0.327 g) was dissolved in dry DMF (10 mL) and 
the resulting solution was cooled to 0°C. Aqueous 33% sodium hydroxide (1.5 equivalents) 
was added and the mixture was stirred for 15 min. Then 4-bromobenzyl bromide (1.2 
equivalents) was added portionwise and the resulting mixture was stirred for 24 h at room 
temperature. Finally, water (80 mL) was added, the precipitate was collected by filtration and 
dried to give the crude product. 



Recrystallized from a mixture of ethyl acetate (75 mL) and ethanol (10 mL); pale brown 
crystals; mp: 256-258°C; yield: 43%; 'H NMR (200 MHz, DMSO-ds) 5 9.21 (d, 1H, H4, 
J=1.4 Hz), 8.68 (ddd, 1H, pyridine-H6), 8.40 (ddd, 1H, pyridine-H), 8.20 (dd, 1H, H6, J=6.8, 
1.4 Hz), 7.89 (ddd, H, pyridine-H), 7.79 (d, 1H, H7, J=6.8 Hz), 7.65-7.58 (AA'BB', 2H 
arom. H), 7.45-7.37 (m, 3H, arom. H), 5.68 (s, 2H, CH 2 ). 

EXAMPLE 48 - preparation of 5-[(4-Bromophenyl)me%l]-2-(3-pyridmyl)-5i7-imidazo[4,5- 
c]pyridine(GPJN-57) 
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A mixture of 3,4-diaminopyridine (1.00 g), nicotinic acid (1 equivalent) and polyphosphoric 
acid (25 g) was heated at 190°C for 3 h with stirring. Then the mixture was cooled to ambient 
temperature and poured into ice/water. The resulting mixture was made alkaline by addition 
5 of solid NaOH and the resulting solution was evaporated. The residue was extracted twice 
with ethyl acetate (2 x 200 mL) and the combined organic phases were dried (Na 2 SC>4) and 
evaporated. The crude product, thus obtained, was recrystallized from a mixture of ethyl 
acetate (50 mL) and ethanol (13 mL) to give 34% of 2-(3-pyridyl)-l(3)iy-imidazo[4,5- 
c]pyridine as an off-white powder. 

10 

2-(3-Pyridyl)-l(3)//-imidazo[4,5-c]pyridine (0.327 g) was dissolved in dry DMF (10 mL) and 
the resulting solution was cooled to 0°C. Aqueous 33% sodium hydroxide (1.5 equivalents) 
was added and the mixture was stirred for 15 min. Then 4-bromobenzyl bromide (1.2 
equivalents) was added portionwise and the resulting mixture was stirred for 24 h at room 
15 temperature. Finally, water (80 mL) was added, the precipitate was collected by filtration and 
dried to give the crude product. 

Recrystallized from a mixture of diisopropyl ether (10 mL), ethyl acetate (75 mL) and ethanol 
(20 mL); pale yellow powder; mp: 270-272°C; yield: 40%; *H NMR (200 MHz, DMSO-de) 8 
20 9.49 (m, 1H, pyridine-H2), 9.18 (d, 1H, H4, J=L5 Hz), 8.65-8.60 (m, 2H, arom. H), 8.21 (dd, 
1H, H6, J=6.8, 1.5 Hz), 7.79 (d, 1H, H7, J=6.8 Hz), 7.65-7.58 (AA'BB', 2H, arom. H), 7.54- 
7.38 (m, 3H, arom. H), 5.66 (s, 2H, CH 2 ). 

EXAMPLE 49 - preparation of 5-[(4-Bromophenyl)methyl]-2-(4-pyridinyl)-5//-imidazo[4,5- 
25 c]pyridine (GPJN-49) 

A mixture of 3,4-diaminopyridine (1.00 g), isonicotinic acid (1 equivalent) and 
polyphosphoric acid (25 g) was heated at 190°C for 3 h with stirring. Then the mixture was 
cooled to ambient temperature and poured into ice/water. The resulting mixture was made 
30 alkaline by addition of solid NaOH and the resulting precipitate was collected by filtration 
and dried. The crude product was recrystallized from water (55 mL) to give 84% of 2-(4- 
pyridyl)-l(3)^T-imidazo[4,5-c]pyridine as a pale orange powder. 
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2-(4-P y rid y .).l(3, ff . Wda20[ 4,5 <]l)ylidin£ (0.327 g) was dissolved in dry DMF (1 1 mL) and 
the renting sotation was cooled to 0»c. Aqueous 33% sodium hydroxide (1.5 equivalents) 
was added and the mixtitre was stirred for 15 min Then 4-bromobenzyl bromide (12 
equivalents) waa added porta™* and the resulting mixtitre was stirred for 24 h at room 
5 temperature. Finally, water (80 mL) waa added, me precipitate was collected by filtration and 
dried to give the crude product. 

Recryslallizeu torn a mixture rf diisopropyl efter (10 mL) and etby, acetate (75 mL)- pale 
brown powder, mp: .90-194°C (degr.); yield: 40%; ' H NMR (200 MHz, DMSO-ds) 5 9 25 
• (4 W4 Hz), ,70-8.67 (m, 2H, pyndtae-ffi/b), 8.25-8,0 (m, 3H, arom H), 7.83 ft 

A mixture of 3,4^amino pylidta e (1.00 g) , thiophene-2-carboxylic acid (1 equivalent) and 
polypbosphoric acid (25 g) was heated a. 1« for 3 h with stirring. Then the mixture was 
cooled to ambient rempetanne and poured into ice/water. The resulting mixture » 
neunalized by addition of solid NaOH and the resulting precise was collected by fitanuoa 
tmd dated. The crude product waa recrystellizad from a mixW water (50 mL) and ethano, 
(25 mj) to g,ve 30% of 2<2-mienyl> I (3 ) /,. im idaz o[ 4,5. J py li dme as pale yellow crystal, 

^.Tbienyl^KSW-taidazoI^pyridiue (0.335 g, was di S so.ved in dry DMF (10 mL) and 
me resulting solution was cooled ,„ 0»C. A,u«,us 33% sodium hydroxide (1.5 equivalents, 
was ^ added and the mixtitre was stirred for ,5 min. Then 4-bromobenzy. bromide (1 2 
equtvalenls) waa adder, portionwise and the resulting mixture was stirred for 24 h a, room 
temperamre. Finally, water (80 mL) was added, me precipitate was coUected by nidation and 
dned to give the crude product. 

Recrystaliized from emyi acotae (70 mL); pale yellow powder; mp: 230-231-C; yield- 24% 
H NMR (200 MHz, DMSO-d,) 8 9.01 ft ,H, H4, W.5 Hz), 8.16 (dd, 1„, H6, «, 8 , ,,' 
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Hz), 7.81 (dd, 1H, thiophene-H, J=3.6, 1.4 Hz), 7.67 (d, 1H, H7, J=6.8 Hz), 7.64-7.57 (m, 3H, 
arom. H), 7.43-7.37 (AA'BB', 2H, arom. H), 5.63 (s, 2H, CH 2 ). 



EXAMPLE 51 - preparation of 2-Benzyl-5-[(4-bromophenyl)methyl]-5H-imidazo[4,5- 
5 c]pyridine (GPJN-67) 

A mixture of 3,4-diaminopyridine (1.00 g), phenylacetic acid (1 equivalent) and 
polyphosphoric acid (25 g) was heated at 120°C for 1 h and then at 150°C for 12 h with 
stirring. Then the mixture was cooled to ambient temperature and poured into ice/water. The 
10 resulting mixture was made alkaline by addition of solid NaOH and the resulting precipitate 
was collected by filtration and dried. The crude product was recrystallized from a mixture of 
diisopropyl ether (20 mL) and ethyl acetate (76 mL) to give 57% of 2-benzyl-l(3)#- 
imidazo[4,5-c]pyridine as a colorless powder. 

15 2-Benzyl-l(3)tf-inudazo[4,5-c]pyridine (0.500 g) was dissolved in dry DMF (5 mL) and the 
resulting solution was cooled to 0°C. Aqueous 33% sodium hydroxide (1.5 equivalents) was 
added and the mixture was stirred for 15 mm. Then 4-bromobenzyl bromide (1.2 equivalents) 
was added portionwise and the resulting mixture was stirred for 24 h at room temperature. 
Finally, water (80 mL) was added, the precipitate was collected by filtration and dried to give 

20 the crude product. 

Recrystallized from a mixture of ethyl acetate (50 mL) and ethanol (6.5 mL); pale yellow 
powder; mp: 232-233°C; yield: 46%; 'H NMR (200 MHz, DMSO-d 6 ) 8 8.94 (d, 1H, H4, 
J-1.4 Hz), 8.10 (dd, 1H, H6, J=6.8, 1.4 Hz), 7.61-7.39 (m, 3H, arom. H), 7.38-7.10 (m, 7H, 
25 arom. H), 5.65 (s, 2H, 5-CH 2 ), 4.17 (s, 2H, 2-CH 2 ). 

EXAMPLE 52 - preparation of 5-[(4-Bromophenyl)methyl]-2-(l-naphthalenyl)-5i/- 
imidazo[4,5-c]pyridine (GPJN-62) 

30 A mixture of 3,4-diaminopyridine (1.00 g), 1 -naphthoic acid (1 equivalent) and 
polyphosphoric acid (25 g) was heated at 190°C for 3 hours with stirring. Then the mixture 
was cooled to ambient temperature and poured into ice/water. The resulting mixture was 
made alkaline by addition of solid NaOH and the resulting precipitate was collected by 
filtration and dried. The crude product was recrystallized from a mixture of water (100 mL) 
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Recrystallized from a mixture of diisopropyl ether (20 mL) and ethyl acetate (60 mL); pale 
orange powder; mp: 133-138°C (degr.); yield: 52%; ] H NMR (200 MHz, DMSO-d*) 8 9.13 
(d, 1H, H4, J=1.4 Hz), 8.93 (br s, 1H, arom. H), 8.51 (dd, 1H, arom. H, J=8.6, 1.6 Hz), 8.19 
(dd, 1H, H6, J=6.7, 1.4 Hz), 8.10-7.90 (m, 3H, arom. H), 7.76 (d, 1H, H7, J=6.7 Hz), 7.65- 
5 7.50 (m, 4H, arom. H), 7.52-7.39 (AA'BB\ 2H, arom. H), 5.67 (s, 2H, CH 2 ). 

EXAMPLE 54 - preparation of 5-[(4-Bromophenyl)methyl]-2-(2-fluorophenyl)-5//- 
imidazo[4,5-c]pyridine (GPJN-52) 

10 A mixture of 3,4-diaminopyridine (1.00 g) 5 2-fluorobenzoic acid (1 equivalent) and 
polyphosphoric acid (25 g) was heated at 190°C for 3 h with stirring. Then the mixture was 
cooled to ambient temperature and poured into ice/water. The resulting mixture was made 
alkaline by addition of 2N NaOH and the resulting precipitate was collected by filtration and 
dried. The crude product was recrystallized from a mixture of water (100 mL) and ethanol (20 

15 mL) to give 87% of 2-(2-fluorophenyl)-l(3)/f-imidazo[4,5-c]pyridine as an off-white powder. 

2-(2-Fluorophenyl)-l(3)//-imidazo[4,5-c]pyridine (0.355 g) was dissolved in dry DMF (7 
mL) and the resulting solution was cooled to 0°C. Aqueous 33% sodium hydroxide (1.5 
equivalents) was added and the mixture was stirred for 15 min. Then 4-bromobenzyl bromide 
20 (1 2 equivalents) was added portionwise and the resulting mixture was stirred for 24 h at room 
temperature. Finally, water (80 mL) was added, the precipitate was collected by filtration and 
dried to give the crude product. 

Recrystallized from a mixture of diisopropyl ether (10 mL) and ethyl acetate (25 mL); off- 
25 white powder; mp: 156°C; yield: 53%; l H NMR (200 MHz, DMSO-d*) 6 9.18 (d, 1H, H4, 
J=1.6 Hz), 8.35-8.26 (m, 1H, arom. H), 8.20 (dd, 1H, H6, J=6.8, 1.6 Hz), 7.78 (d, 1H, H7, 
J=6.8 Hz), 7.64-7.58 (AA'BB\ 2H, arom. H), 7.52-7.24 (m, 5H, arom. H), 5.66 (s, 2H, CH 2 ). 

EXAMPLE 55 - preparation of 5-[(4-Bromophenyl)methyl]-2-[(lE)-2-phenylethenyl]-5i/- 
30 imidazo[4,5-c]pyridine (GPJN-8 1) 

A mixture of 3,4-diaminopyridine (0.500 g) and cinnamic acid (2.036 g, 3 equivalents) was 
heated at 160°C for 24 h with stirring. The resulting mixture was cooled to ambient 
temperature and washed with diisopropyl ether. The remaining solid was dissolved in ethyl 
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Recrystallized from a mixture of diisopropyl ether (10 mL) and ethyl acetate (30 mL); pale 
brown powder; mp: 168-170°C (degr.); yield: 32%; 'H NMR (200 MHz, DMSO-de) 8 9.05 
(d, 1H, H4, J=1.6 Hz), 8.16 (dd, 1H, H6, J=6.8, 1.6 Hz), 7.67 (d, 1H, H7, J=6.8 Hz), 7.63-7.56 
5 (AA'BB', 2H, arom. H), 7.48-7.14 (m, 6H, arom. H), 7.18-7.09 (m, 1H, arom. H), 5.63 (s, 
2H, N-CH 2 ), 4.41 (s, 2H, S-CH 2 ) . 

EXAMPLE 57 - preparation of 5-([l,r-Biphenyl]-4-ylmethyl)-2-(2-fluorophenyl)-5i/- 
imidazo[4,5-c]pyridine (GPJN-1 10) 

10 

Prepared as described in example 3 from 2-(2-fluorophenyl)-l(3)if-imid^[4,5-c]pyridine 
(0.263 g) and 4-chloromethyl-biphenyl (0.300 g, 1.2 equivalents). 

Recrystallized from ethyl acetate (55 mL); colorless needles; mp: 216°C; yield: 35%; 'H 
15 NMR (200 MHz, DMSO-de) 6 9.23 (d, 1H, H4, J=1.6 Hz), 8.36-8.23 (m, 2H, arom. H), 7.80 
(d, 1H, H7, J=6.6 Hz), 7.73-7.24 (m, 12H, arom. H), 5.73 (s, 2H, CH 2 ). 

EXAMPLE 58 - preparation of 5-[(4-Chlorophenyl)methyl]-2-(2-fluorophenyl)-5i/- 
imidazo[4,5-c]pyridine (GPJN-1 12) 

20 

Prepared as described in example 3 from 2-(2-fluorophenyl)-l(3)F-imidazo[4,5-c]pyridine 
(0.300 g) and 4-chlorobenzyl chloride (0.272 g, 1.2 equivalents). 

Recrystallized from a mixture of diisopropyl ether (10 mL) and ethyl acetate (25 mL); off- 
25 white crystals; mp: 167°C; yield: 53%; 'H NMR (200 MHz, DMSO-d 6 ) 6 9.18 (d, 1H, H4, 
J-1.4 Hz), 8.35-8.26 (m, 1H, arom. H), 8.21 (dd, 1H, H6, J=6.6, 1.4 Hz), 7.78 (d, 1H, H7, 
J=6.6 Hz), 7.53-7.24 (m, 7H, arom. H), 5.68 (s, 2H, CH 2 ). 

EXAMPLE 59 - preparation of 2-(2-Fluorophenyl)-5-[(4-iodophenyl)methyl]-5#- 
30 imidazo[4,5-c]pyridine (GP JN- 1 1 3) 

Prepared as described in example 3 from 2-(2-fluorophenyl)-l(3)i/-imidazo[4,5-c]pyridine 
(0.300 g) and 4-iodobenzyl bromide (0.501 g, 1.2 equivalents). 
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Recrystallized from a mixture of diisopropyl ether (10 mL) and ethyl acetate (30 mL); off- 
white powder; mp: 168-169°C; yield: 31%; ! H NMR (200 MHz, DMSO-d*) 5 9.13 (d, 1H, 
H4, J=1.5 Hz), 8.19 (dd, 1H, H6, J=6.8, 1.5 Hz), 7.72 (d, 1H, H7, J=6.8 Hz), 7.63-7.56 
(AA'BB', 2H, arom. H), 7.42-7.35 (AA'BB', 2H, arom. H), 7.31-6.86 (m, 5H, arom. H), 5.65 
5 (s,2H,N-CH 2 ),5.28(s,2H,0-CH 2 ). 

EXAMPLE 63 - preparation of 5-[(4-Bromophenyl)methyl]-4-chloro-2-phenyl-5//- 
imidazo[4,5-c]pyridine (GPJN-96) 

10 Prepared as described in example 3 from 4-cWoro-2-phenyl-l(3)//-imidazo[4,5-c]pyridine 
(0.425 g) and 4-bromobenzyl bromide (0.270 g, 1.2 equivalents). 

Purified by column chromatography (dichloromethane: methanol = 20:1); colorless crystals; 
mp: 245-250°C; yield: 11%; *H NMR (200 MHz, DMSO-de) 5 8.44 (d, 1H, H6, J=6.7 Hz), 
15 8.40-8.33 (m, 2H, arom. H), 7.83 (d, 1H, H7, J=6.7 Hz), 7.63-7.57 (AA'BB', 2H, arom. H), 
7.55-7.43 (m, 3H, arom. H), 7.21-7.15 (AA'BB', 2H, arom. H), 5.88 (s, 2H, CH 2 ). 



EXAMPLE 64 - preparation of 5-[(4-Bromophenyl)methyl]-4-hydroxy-2-phenyl-5//- 
20 imidazo[4,5-c]pyridine (GPJN-95) (= 5-[(4-Bromophenyl)methyl]-l,4-dihydro-4-oxo-2- 
phenyl-5i/-imidazo[4,5- c]pyridine) 

5-[(4-Bromophenyl)memyl]-4-cWoro-2-phenyl-5if-irmdazo[4,5-c]pyridine (GPJN-96) (see 
example 63) (0.200 g) was dissolved in DMF (5 mL) and 2N aqueous sodium hydroxide 
25 solution (10 mL) was added. The resulting mixture was heated at 60°C for 24 h. Then water 
(50 mL) was added and the resulting mixture was neutralized by addition of 2N HC1. The 
precipitate was collected by filtration to give the crude product 

Recrystallized from a mixture of diisopropyl ether (25 mL) and ethyl acetate (23 mL); 
30 colorless powder; mp: 268-270°C; yield: 81%; 'H NMR (200 MHz, DMSO-de) 6 8.17-8.13 
(m, 2H, arom. H), 7.59-7.44 (m, 6H, arom. H), 7.28-7.23 (AA'BB', 2H, arom. H), 6.67 (br d, 
2H, H7, J=6.8 Hz), 5.21 (s, 2H, CH 2 ). 
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4 7,44 (m > 5H > «wn. H), 5.65 ( s> 2H, CH 2 ). 
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5-[(4-Bromophenyl)methyl]-2-(3-iodop^ 

5-[(4-Bromophenyl)methyl]-2<2-bromophenyl)^ 

5-(2-Ethylbutyl)-2-phenyl-5//-imidazo[4,5-c]pyridine(GPJN-72) 

5<2-Phenoxyethyl)-2-phenyl-5i/-iimdazo[4,5<]pyridine(GPIN-73) 

5-[(3 s 4-DicWorophenyl)me%l]-2-phenyl-5/f-imidazo[4 J 5^]pyridine(GPJN-74) 

2-Phenyl-5-(3-phenyl-2-propenyl)- 5fl-imidazo[4,5-c]pyridine (GPJN-75) 

5-[(4-Bromophenyl)methyl]-2-(2-phenylethyl>^ 

5-[(4-Bromophenyl)methyl]-2-(3-phenylpropyl)-5^-imida2o[4,5-c]pyridine(GPJN-77) 
5-[(4-Bromophenyl)methyl]-2K3,5-dibromophenyl>^ 

2<3-Bromophenyl)-5-[(4-iodophenyl)me%l]-5^-imidazo[4,5-c]pyridine(GPJN-79) 
2-(3-Bromophenyl)-5-[(4-chlorophenyl)methyl]- 5//-imidazo[4,5-c]pyridine (GPJN-80) 
2<3-Bromophenyl)-5-[(3^dicMorophenyl)me1hyl]-5if-imidazo[4,5-c]pyridm^ 
5-[(4-Bromophenyl)me%l]-2K4-phenylb^^ 
5-[(4-Bromophenyl)methyl]-2^5-bromo-2-tM^ 

5-[(4-Bromophenyl)me%l]-2-[3^trifluoromethyl)phenyl]-5/f-imidazo[4,5-c]pyridine 
(GPJN-87) 

2-Phenyl-5-[[4<trifluoromethoxy)phenyl]^^ 

5^(4-Bromophenyl)melhyl]-2<2,3^trifluorop 

5-[(4-Bromophenyl)me%l]-2^2,5-difluorophenyO^^ 

7-Bromo-5-[(4-bromophenyl)methyl]-2-phenyl-5i?-iinidazo[4,5-c]pyridine(GPJN-91) 

4- [2-Phenyl-5/f-imidazo[4,5-c]pyridin-5-yl]-benzoic acid (GPJN-94) 
2-Benzyl-5K2-phenylethyl)-5H-imidazo[4,5-c]pyridine(GPJN-98) 
2-(3-Bromophenyl)-5<3-phenylpropyl)-5/f-imidazo[4,5-c]pyridine(GPJN-99) 
2<3-Bromophenyl)-5<2-phenoxyethyl)-5i^imidazo[4,5-c]pyridine (GP JN- 1 00) 

5- [(4-Bromophenyl)me%l]-7-methyl-2-phe^^ 
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Anti-BVDV assay 

Ninety-six-well cell culture plates were seeded with MDBK cells in DMEM-FCS so that cells 
reached 24 hr later confluency. Then medium was removed and serial 5-fold dilutions of the 

5 test compounds were added in a total volume of 100 ul, after which the virus inoculum (100 
ul) was added to each well. The virus inoculum used resulted in a greater than 90% 
destruction of the cell monolayer after 5 days incubation at 37°C. Uninfected cells and cells 
receiving virus without compound were included in each assay plate. After 5 days, medium 
was removed and 90 ul of DMEM-FCS and 10 ul of MTS/PMS solution (Promega) was 

10 added to each well. Following a 2 hr incubation period at 37°C the optical density of the wells 
was read at 498 nm in a microplate reader. The 50% effective concentration (EC50) value was 
defined as the concentration of compound that protects 50% of the cell monolayer from virus- 
induced cytopathic effect. 

15 Anti-HCV assay/ Replicon assay 

Huh-5-2 cells [a cell line with a persistent HCV replicon I3891uc-ubi-neo/NS3-375.1; 
replicon with firefly luciferase-ubiquitin-neomycin phosphotransferase fusion protein and 
EMCV-IRES driven NS3-5B HCV polyprotein] was cultured in RPMI medium (Gibco) 
supplemented with 10% fetal calf serum, 2mM L-glutamine (Life Technologies), lx non- 
20 essential amino acids (Life Technologies); 100 IU/ml penicillin and 100 ug/ml streptomycin 
and 250 ug/ml G41 8 (Geneticin, Life Technologies). Cells were seeded at a densitiy of 7000 
cells per well in 96 well View Plate™ (Packard) in medium containing the same components 
as described above, except for G418. Cells were allowed to adhere and proliferate for 24 hr. 
At that time, culture medium was removed and serial dilutions of the test compounds were 
25 added in culture medium lacking G418. Interferon alfa 2a (500 IU) was included as a positive 
control Plates were further incubated at 37°C and 5% CO2 for 72 hours. Replication of the 
HCV replicon in Huh-5 cells results in luciferase activity in the cells. Luciferase activity is 
measured by adding 50 ^1 of 1 x Glo-lysis buffer (Promega) for 15 minutes followed by 50 ul 
of the Steady-Glo Luciferase assay reagent (Promega) . Luciferase activity is measured with a 
30 luminometer and the signal in each individual well is expressed as a percentage of the 
untreated cultures. Parallel cultures of Huh-5-2 cells, seeded at a density of 7000 cells/ well 
of classical 96- well eel culture plates (Becton-Dickinson) are treated in a similar fashion 
except that no Glo-lysis buffer or Steady-Glo Luciferase reagent is added. Instead the density 
of the culture is measured by means of the MTS method (Promega). 
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CO, „ DuWa modified essentia, medium co^g ,„ feta] ^ * 
5 nonessenfia, amino acids and , mg/m, Gmeticia ^ * 1 " 
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concentration (EC50) value was defined as the concentration of compound that protects 50% 
of the cell monolayer from virus-induced cytopathic effect. 

EXAMPLE 66 - Determination of the mechanism of action of the compounds 

5 

Generation of drug-resistant virus and determination of the pheno- and genotype of the 
resistant virus 

Wild type BVDV (strain NADL) was twice plaque purified on MDBK cells. The entire 
coding region of the genome of this virus was sequenced. This plaque purified and sequenced 

10 virus was then cultured in the presence of increasing drug concentrations of compound 
(GPJN22). Following 12 passages, the virus was at least 25 fold resistant to compound 
GPJN22. The resistant virus preparation was again plaque purified. The entire coding region 
of the genome of this virus was sequenced. A mutation F224S in the RNA dependent RNA 
polymerase gene of the virus was detected in 4 out of 4 clones of this virus; no other 

15 mutations were detected in the resistant viruses. The GPJN22-resistant virus was cross- 
resistant with VP32947 (see Table 8). VP32947 is an earlier reported selective inhibitor of 
BVDV replication [Baginski SG et al, Proc Natl Acad Sci USA. 2000 Jul 5;97(14):7981-6]. 
In VP32947-resistant BVDV, a similar mutation was identified as being responsible for the 
drug-resistance. To confirm that the F224S mutation is indeed responsible for the resistant 

20 phenotype, the mutation was reintroduced by site-directed mutagenesis in an full-length 
infectious clone of the BVDV (strain NADL) [Vassilev et al., J Virol. 1997 Jan;71(l):471-8.]. 
The recombinant virus thus generated exhibited the same drug-resistance profile as the F224S 
mutant virus that was generated following culturing in increasing drug concentrations. 

25 EXAMPLE 67 - Anti-B VDV (strain PE5 1 5) activity in MDBK cells 

The results of the testing of the compound of the invention in the anti-BVDV assay described 
above are provided in Table 9. 



Table 9 


Compound 


example 


EC50 (pg/ml) 


CCso (pg/mi) 


SI 


GPJN-1 


■ 4 


0.240 


>83.3 


>345 


GPJN-3 


5 


0.060 


60 


1003 


GPJhM 


6 


0.040 


46 


1144 


GPJN-7 


9 


0.042 


22 


525 
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GPJN-8 1 0 
GPJN-9 11 
GPJN-9 xHCI 25 
GPJN-11 12 
GPJN-12 13 
GPJN-13 14 
GPJN-14 8 
GPJN-15 17 
GPJN-16 21 
GPJN-17 18 
GPJN-18 19 
GPJN-19 20 
GPJN-20 15 
GPJN-21 16 
GPJN-22 22 
GPJN-23 23 
GPJN-24 24 
GPJN-25 26 
GPJN-26 27 
GPJN-27 28 
GPJN-28 29 
GPJN-31 32 
GPJN-32 35 
GPJN-33 36 
GPJN-34 33 
GPJN-35 34 
GPJN-36 37 
GPJN-37 38 
GPJN-38 39 
GPJN-39 40 
GPJN-40 41 
GPJN-41 42 
GPJN-48 43 
GPJN-49 49 
GPJN-50 

GPJN-53 50 
GPJN-54 44 
GPJN-55 45 
GPJN-58 47 
GPJN-60 
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0.086 


51 


592 


0.049 






0.016 






0.032 


OD 


1135 


0.059 


OD 


949 


0.043 


A^ 


1058 


0.070 


ACS 


573 


0.009 


OQ 


3079 


0 246 


8,1 


33 


0.097 


ou 


517 


0.019 


00 


2933 


0.013 


4U 


3012 


0.165 


Oft 
CO 


169 


0.022 


00 


1020 


0.029 


TO 


450 


0.014 


AG 

4o 


3230 


0.040 




519 


0.009 


Off 

36 


4138 


0.041 


9 IUU 


>2439 


0.945 




>48 


0.325 


> fO 


>230 


0.455 


>\\JU 


>222 


0.027 


oc\ 


741 


0.200 


( u 


350 


0.865 


•> IUU 


>116 


0.365 


^ IUU 


>273 


0.019 


OA 
^4 


1297 


0 161 


22 


137 


0.235 


ou 


213 


0.245 


IUU 


>408 


0.250 


* IUU 


>400 


0.580 


IUU 


>172 


0.351 


IUU 


>285 


0.180 




344 


0.021 


* IUU 


>4760 


0.033 


DO 


2028 


0.100 


35 


349 


0.060 


>100 


>1666 


0.052 


8,1 


156 


0.015 


>77 


5133 
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GPJN-62 


52 


0.120 


9.4 


78 


GPJN-63 


53 


0.0042 


4.3 


1023 


GPJN-64 




0.026 


>100 


>3846 


GPJN-65 




0.01 


>100 


>1 0.000 


GPJN-68 




0.026 


17 


653 


GPJN-73 




0.017 


>100 


>5882 


GPJN-75 




0.018 


31.7 


1761 


GPJN-79 




0.083 


>100 


>1204 


GPJN-80 




0.18 


>100 


>555 


GPC-10 




0.064 


4 


62.5 


GPC-11 




0.56 


>100 


>178 


GPC-13 




0.067 


>100 


>1492 


GPRTI-8 


3 


0.137 


>79 


>576 


VP32947" 




0.003 


47 


> 16785 



** Baginsky et al, Proc Natl Acad Sci USA 2000 Jul 5;97(14):7981-6 

EC 50 : effective concentration required to reduce virus induced cytopathic effect in MDBK cells by 50%. 
1C 50 : inhibitory concentration required to reduce the growth of exponentially growing MDBK cells by 50% 
5 57; IC 5( /ECn 

Data are mean values for 2-5 independent determinations 

EXAMPLE 68 - Anti-BVDV activity of compounds GPJN-100 to GPJN-1 15 



Table 10 


Compound 


example 


ECso (Mg/ml) 


MTC (ug/ml) 


SI 


GPJN-100 




0.088 


20 


227 


GPJN-1 03 


65 


0.061 


20 


328 


GPJN-1 04 




0.27 


20 


74 


GPJN-105 




0.021 


100 


4762 


GPJN-1 07 




0.088 


100 


1136 


GPJN-1 08 




0.061 


20 


328 


GPJN-1 09 




0.27 


20 


74 


GPJN-1 10 


57 


0.021 


4 


190 


GPJN-1 12 


58 


0.0049 


20 


4082 


GPJN-1 13 


59 


0.0031 


20 


6452 


GPJN-1 14 


60 


0.021 


20 


952 


GPJN-1 15 


61 


0.24 


4 


17 



1 0 ECsq: effective concentration required to reduce virus induced cytopathic effect in MDBK cells by 50%. 

MTC.mean toxic concentration, concentration required to reduce the growth of exponentially growing MDBK 
cells by 50% 
SI: MTC/EC 5 o. 
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EXAMPLE 69 - Effect of compounds in HCV-Huh-5-2 replicon cells 
Table 11 




GPJN-16 
GPJN-52 
GPJN-58 
GPJN-62 
GPJN-83 
GPJN-87 
GPJN-96 
GPJN-110 
GPJN-112 
GPJN-113 
GPJN-114 



1 

0,2 
0,13 
<0,62 
<0,62 
<0,62 
1 

0,21 
0,29 
0,17 
0,12 



3 
24 
2 
6 
8 

20 
4 

5,9 
>17 

14 
6,15 



3 

118 
15 

>10 10 
>12 
>32 
3 

28 

>58 15 
82 
50 



<zUsby50%. 0 ^''^^V^°»°/<W>>**tially growing Huh.}-2 

EXAMP^ 70 - Effect of GPJN-52 and QPJN-58 „„ ^ ^ ^ h ^ 
cells. 



25 Table 12 



5 ug/ml GPJN 52 



1 ug/ml GPJN 5? 



0.2 ug/ml GPJN5? 



0-04 ug/ml GPJNS? 



0-01 ug/ml GPJN5? 



CT 
31.14 



30.23 



29.25 



1 ug/ml GPJN-58 



29.11 
29.00 



0.2 ug/ml GPJN-58 



0 04 ug/ml GPJN-S8 



0.008 ug/ml GPJN-58 



0.0016 ug/ml GPJN-58 



32.86 



Delta CT 



2.28 



1.37 



0.39 



0.25 



0.14 



30.00 



29.89 
29.75 



28.91 



untreated 



1.14 



1.03 



0.89 



0.05 



28.86 + 0.04 



time quantitative RT-PCR. A higher Delta CT value indicates, 
viral RNA synthesis. 



• a more profound inhibition of 
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EXAMPLE 71 - Anti-coxsackie B3 activity in Vera cells 
Table 13 

TC^ 



Compound 


example 


EC 50 (ng/ml) 


(Hg/ml) 


SI 


GPJN-5 




6.0 


>100 


16.6 


GPJN-32 


35 


6.5 


69 


15.4 


GPJN-40 


41 


8.95 


>100 


11.2 


fiPJN-50 




8 47 


>100 


11 8 


GPJN-60 




6.1 


>100 


16.4 


GPJN-64 




12 


>42 


3.5 


GPC-10 




1.81 


59 


32.59 


GPC-11 




4.76 


>100 


21.0 


GPC-12 




3.6 


>100 


27.7 


GPRTI-8 


3 


12.2 


>100 


8.48 



EC50: effective concentration required to reduce virus (CBV-3 Nancy strain)-induced cytopathic effect in Vero 
5 cells by 50%. 

TCso' effective concentration required to reduce the metabolism of confluent Vero cells by 50% as determined by 
the MTS method. 

SI: lC 5 </EC S(h 

Data are mean values for two or more independent determinations 
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1. Use of a imidazo[4,5<) P ytidi„e derivative of the fonnula (Z), orpbannaceuticaHy 
acceptable salts thereof for the reparation of a medicament for th. tieatmem or 
prevention of viral infections, 




■Y — R 1 



wherein: 



• tire doped lines represent an optional double bond, provided ft* „„ two double bonds 
adjacent to one another, and that the dotted .inea reptesen, a. leas, 3, optionaUy 4 double 
bonds; 

■ R' is select from hydrogen; ary! unaubstituted or substituted with one „, more * 
he^cydic ring unsubstituted or substituted with one or more R«, C„„ cycioaKyl' 
ut.ubsPPtted or substituted with one or ntore R« and Cm. cydoalkeny, nnaubatituted or 
substituted with one or more R 6 ; 

Y is selected front the g™p consisting of a single bond , O; S(OU NR n ; and a divalent 
sannated or unaaprrated, subbed or ^substituted C,.C,. hydrocarbon g™ 
optionahy hKluding one or mo re heteroatoms in the ntain chain, said heteroatoms being 
selected from tite groupa consisting of O, S, and N; such as C,, alkylene, C» alkenytae 

(CH2)| ' S -' •(CHOM-NR'^CH^M-and C n cycloalkylidene; 
each R 2 and R< H independent., selected from the poup consisting of hydrogen C, „ 
e%ll C,„ aikenyl; C,,, sikyuyl; c,.„ alkoxy; C,.,, ajkyhhio; halogen; OH; CN- NOv 
NR'R , ;OCFj;haloalkyICf-=0)R»rr--<;ip»QU , , •»..«"!■ 
„ ^ ' 1 ° ,R ' C( S)R • SH - "J* ^loxy; arylthio; aryMkyl; C, „ 

bydroxyaUty,; C,,„ cycloafty,; C,„ cyciosJMoxy; C,„ cycl^kylmio; C 311 
cycioaDteny.; C,„ cydoaUtyny,; 5 or 6 membemd heterocyctic, oxyheterocyclic or 
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thioheterocyclic ring; or, when one of R or R is different from hydrogen, either R or 
R 4 is selected from (=0), (=S), and (=NR 27 ); 

X is selected from the group consisting of a divalent, saturated or unsaturated, substituted 
or unsubstituted Ci-Cio hydrocarbon group optionally including one or more heteroatoms 
in the main chain (provided that the heteroatom is not linked to N of the nucleus), said 
heteroatoms being selected from the group consisting of O, S, and N; such as Ci^ 
alkylene, (for example -CH 2 -, -CH(CH 3 )-, -CH 2 -CH 2 -, -CH 2 -CH 2 -CH 2 -, -CH 2 -CH 2 -CH 2 - 
CH 2 ), -(CH 2 ) 2 ^0-(CH 2 ) 2 ^-, ^CH 2 ) 2 ^S-(CH 2 ) M -, -(CH 2 ) 2 ^-NR l0 -(CH 2 )2^, e 3 -, 0 
cycloalkylidene, C 2 -6 alkenylene (such as -CH=CH-CH 2 -), C 2 _6 alkynylene; 
m is any integer from 0 to 2; 

R 3 is selected from the group consisting of aryl; aryloxy; arylthio; aryl-NR 10 -; 5 or 6 
membered heterocyclic, oxyheterocyclic or thioheterocyclic ring;; and each of said aryl, 
aryloxy, arylthio, aryl-NR 10 -, 5 or 6 membered heterocyclic, oxyheterocyclic or 
thioheterocyclic ring is optionally substituted with one or more R 17 ; C3.10 cycloalkyl, 
oxycycloalkyl or thiocycloalkyl; C4-10 cycloalkenyl with the proviso that the double bond 
cannot be adjacent to a nitrogen; H with the proviso that if X is an alkylene, an alkenylene 
or an alkynylene, then X comprises at least 5 carbon atoms; 

R 5 is independently selected from the group consisting of hydrogen; Cm 8 alkyl; Cms 
alkenyl; C 2 ., 8 alkynyl; C M8 alkoxy; C H8 alkylthio; halogen; OH; CN; N0 2 ; NR 7 R 8 ; 
OCF 3 ; haloalkyl; C(=0)R 9 ; C(=S)R 9 ; SH; aryl; aryloxy; arylthio; arylalkyl; Cms 
hydroxyalkyl; C3-10 cycloalkyl; C3-10 cycloalkyloxy; C3.10 cycloalkylthio C3-10 
cycloalkenyl; C 3 -io cycloalkynyl; 5 or 6 membered heterocyclic, oxyheterocyclic or 
thioheterocyclic ring; 

each R 6 and R 17 is independently selected from the group consisting of hydrogen; C\.\% 
alkyl; C 2 .i 8 alkenyl; C 2 .i 8 alkynyl; Cms alkoxy; Cms alkylthio; C3.10 cycloalkyl, C3-10 
cycloalkenyl or C3.10 cycloalkynyl; halogen; OH; CN; N0 2 ; NR 7 R 8 ; OCF 3 ; haloalkyl; 
C(=0)R 18 ; C(=S)R 18 ; SH; aryl; aryloxy; arylthio; arylalkyl; arylalkyloxy (optionally a 
oxybenzyi); arylalkylthio (optionally a benzylthio); 5 or 6 membered heterocyclic, 
oxyheterocyclic or thioheterocyclic ring; Cm 8 hydroxyalkyl; and each of said aryl, 
aryloxy, arylthio, arylalkyl, arylalkyloxy (optionally a oxybenzyi), arylalkylthio 
(optionally a benzylthio), 5 or 6 membered heterocyclic, oxyheterocyclic or 
thioheterocyclic ring, Cms hydroxyalkyl is optionally substituted with 1 or more R 19 ; 
each R 7 and R 8 is independently selected from the group consisting of H; Cms alkyl; Cms 
alkenyl; aryl; C3-10 cycloalkyl; C4-10 cycloalkenyl; 5-6 membered heterocyclic ring; 
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C(=0)R 12 ; C(=S) R 12 ; an amino acid residue linked through a carboxyl group thereof; 
alternatively, R 7 and R 8 , together with the nitrogen to which they are attached, combine to 
form a 5-6 membered heterocyclic ring; 

each R 9 and R 18 is independently selected from the group consisting of H; OH; C^g alkyl; 
C 2 .j8 alkenyl; C3-10 cycloalkyl; C4-10 cycloalkenyl; C M8 alkoxy; NR 15 R 16 ; aiyl an amino 
acid residue linked through an amino group thereof; 

each R 10 and R 11 is independently selected from the group the group consisting of H; Cms 
alkyl; C M8 alkenyl; C3-10 cycloalkyl; C4-10 cycloalkenyl; aryl; C(=0)R 12 ; 5-6 membered 
heterocyclin ring; an amino acid residue linked through a carboxyl group thereof; 
R 12 is independently selected from the group consisting of H; Cms alkyl; C 2 . 18 alkenyl; 
aryl; C3.10 cycloalkyl; C4.10 cycloalkenyl; an amino acid residue linked through an amino 
group thereof; 

each R 13 and R 14 is independently selected from the group consisting of H; d-ig alkyl; C 2 . 
is alkenyl; aryl; C3-10 cycloalkyl; C4-10 cycloalkenyl; C(=0)R 12 ; C(=S)R 12 ; an amino acid 
residue linked through a carboxyl group thereof; 

each R 15 and R 16 is independently selected from the group consisting of H; Cms alkyl; C 2 - 
18 alkenyl; C 2 -ig alkynyl; aryl; C3.10 cycloalkyl; C4.10 cycloalkenyl; an amino acid residue 
linked through a carboxyl group thereof. 

R 19 is independently selected from the group consisting of H; C M8 alkyl, preferably 
alkyl; Cm* alkenyl; Cms alkynyl; C H8 alkoxy, preferably alkoxy; Cms alkylthio; C 3 . 
10 cycloalkyl; C 4 -io cycloalkenyl; C4.10 cycloalkynyl; halogen; OH; CN; N0 2 ; NR 20 R 21 ; 
OCF 3 ; haloalkyl; C(=0)R 22 ; C^SJR 22 ; SH; C(=0)N(C^ alkyl), N(H)S(0)(0)(C,^ alkyl); 
aryl; aryloxy; arylthio; arylalkyl; and each of said aryl, aryloxy, arylthio, arylalkyl 
substituted with 1 or more halogens, particularly a phenyl substituted with 1-2 halogens; 
hydroxyalkyl; 5 or 6 membered heterocyclic, oxyheterocyclic or thioheterocyclic ring 
each unsubstituted or substituted with 1 or more halogens; 

each R 20 and R 21 is independently selected from the group consisting of H; Cms alkyl, 
preferably alkyl; C 2 _i 8 alkenyl; Cm 8 alkynyl; aryl; C3-10 cycloalkyl; C4.10 cycloalkenyl; 
C(-0)R 12 , C(=S)R 12 ; 

R 22 is independently selected from H; OH; C M8 alkyl; C 2 .i 8 alkenyl; C M8 alkoxy; 
NR 23 R 24 ; aryl; C3.10 cycloalkyl, ; C4-10 cycloalkenyl; 

23 24 

eachR andR is independently selected from the group the group consisting of H; Cj-u 
alkyl, preferably C 2 . 3 alkyl, wherein C 2 . 3 alkyl taken together with N of R 22 can form a 
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saturated heterocycle, which heterocycle is optionally substituted with OH or aryl or an 
amino acid residue; 

- each R 25 or R 26 , selected from the group consisting of of H, Cms alkyl, preferably Cw 
alkyl; C3.10 cycloalkyl, such as C5-10 bicycloalkyl; C3.iocycloalkenyl; (C 3 .g cycloalkyl)-Ci. 3 

5 alkyl; aryl, such as phenyl; 5 or 6 membered heterocyclic ring, such as pyridyl; alkylaryl, 
such as benzyl; and each of said Cms alkyl, preferably Cm alkyl, C3.10 cycloalkyl, C3.10 
cycloalkenyl, (C 3 ^ cycloalkyl)-Ci- 3 alkyl, C5.10 bicycloalkyl, adamantyl, phenyl, pyridyl 
and benzyl is optionally substituted with 1-4 of each of C1-6 alkyl, C1-6 alkoxy, halo, 
CH2OH, oxybenzyl, and OH; and heterocyclic ring having 3 to 7 carbon atoms, preferably 

10 a saturated heterocyclic ring wherein the heteroatoms are S, S(O), or S(0)2 separated from 
the imidazopyridyl ring nitrogen atom by at least 2 heterocyclic ring carbon atoms. 
Provided that either R 25 or R 26 is hydrogen. Typically R 25 or R 26 is cyclopentyl or 
cyclohexyl; provided that if the compound is substituted at R 25 or R 26 , either R 2 or R 4 is 
selected from (=0), (=S), and (=NR 27 ); and 

15 - R 27 is selected from the group consisting of H, Cms alkyl, C3.10 cycloalkyl, (C3-10 
cycloalkyl)-Ci-6 alkyl; aryl; arylalkyl, such as benzyl. 

2. The use according to claim 1, wherein said viral infection is an infection of a virus 
belonging to the family of the Flaviviridae. 

20 

3. The use according to claim 1, wherein said viral infection is an infection of a hepatitis-C 
virus. 

4. The use according to claim 1, wherein said viral infection is an infection of a virus 
25 belonging to the family of the Picornaviridae. 

5. The use according to claim 1, wherein said viral infection is an infection of a Coxsackie 
virus. 

30 6. The use of claim 1 , wherein said compound is selected from the group consisting of: 
5-[(4-Bromophenyl)methyl]-2-(2-fluoropheny (GPJN-52); 
5-[(4-Bromophenyl)methyl]-2-(2-^ (GPJN-58); 
5-[(4-Bromophenyl)methyl]-2-(l-n^^ (GPJN-62); 
54(4-Bromophenyl)methyl]-2-[(phenylthio)me%l]-5//-imidazo[4,5-c 
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5-[(4-Bromophenyl) m ^^ 
(GPJN-87); 

5-ai.i '-muflH-yb^^ (GPJN1 1Q) . 

HQJXteqbatf^ (GpjN1 12) _ 

2-(2-nuorophenyl)-5-[(4-iodo P henyI)methyl]-5^-imidazo[4,5-c]pyridine (GPJN-1 13); ' 
H[4KU-Dimemyleftyl)ph^^ 

(GPJN-114); 



imidazo[4,5-c]pyridine compound according to formula A: 




(A) 

or an enantiomer or a solvate, or a pharmaceutical^ acceptable salt thereof, wherein: 

- the dotted lines represent an optional double bond, provided that no two double bonds are 
adjacent to one another, and that the dotted lines represent at least 3, optionally 4 double 
bonds; 

- R 1 is selected from hydrogen; aryl unsubstituted or substituted with one or more R 6 , 
heterocyclic ring unsubstituted or substituted with one or more R 6 , C 3 . 10 cycloalkyi 
unsubstituted or substituted with one or more R 6 and C 4 , 0 cycloalkenyl unsubstituted or 
substituted with one or more R 6 ; 

Y is selected from the group consisting of a single bond , 0; S(0) m ; NR"; and a divalent, 
saturated or unsaturated, substituted or unsubstituted Cl .C 10 hydrocarbon group 
optionally including one or more heteroatoms in the main chain, said heteroatoms being 
selected from the groups consisting of O, S, and N; such as C M alkylene, alkenylene 
C 2 ^alkynylene, -0(CH 2 ),. 5 -, -(CH 2 ) M -0-(CH 2 ) M - ( -S-(CH 2 ) M ., -(CH 2 ) M -S-(CH 2 ) U -, - 
NR U -(CH 2 ),.5-, -(CH 2 )M-NR n -(CH 2 )M-and C 3 . 10 cycloalkylidene; 
each R 2 and R 4 is independently selected from the group consisting of hydrogen C Wi 
alkyl; C 2 . 18 alkenyl; C 2 . I8 alkynyl; C,.„ alkoxy; C,.„ alkyltbio; halogen; OH; CN; NO,; 



WO 2004/005286 



PCT/BE2003/000117 



NR 7 R 8 ; OCF 3 ; haloalkyl; C(=0)R 9 ; C(=S)R 9 ; SH; aryl; aryloxy; arylthio; aiylalkyl; Cm 8 
hydroxyalkyl; C^o cycloalkyl; C3-10 cycloalkyloxy; C3-10 cycloalkylthio; C3.10 
cycloalkenyl; C3.10 cycloalkynyl; 5 or 6 membered heterocyclic, oxyheterocyclic or 
thioheterocyclic ring; or, when one of R 25 or R 26 is different from hydrogen, either R 2 or 
R 4 is selected from (=0), (=S), and (=NR 27 ); 

X is selected from the group consisting of a divalent, saturated or unsaturated, substituted 
or unsubstituted C1-C10 hydrocarbon group optionally including one or more heteroatoms 
in the main chain (provided that the heteroatom is not linked to N of the nucleus), said 
heteroatoms being selected from the group consisting of O, S, and N; such as Ci^ 
alkylene, (for example -CH 2 -, -CH(CH 3 )-, -CH 2 -CH 2 -, -CH 2 -CH 2 -CH 2 -, -CH 2 -CH 2 -CH 2 - 
CH 2 ), -(CH 2 ) M -OKCH 2 ) w -, -(CH 2 ) 2 ^-S-(CH 2 ) m -, -(CH 2 ) m -NR 10 .(CH 2 ) w -, C3.10 
cycloalkylidene, C 2 . 6 alkenylene (such as -CH=CH-CH 2 -), C 2 -e alkynylene; 
m is any integer from 0 to 2; 

R 3 is selected from the group consisting of aryl; aryloxy; arylthio; aryl-NR 10 -; 5 or 6 
membered heterocyclic, oxyheterocyclic or thioheterocyclic ring;; and each of said aryl, 
aryloxy, arylthio, aryl-NR 10 -, 5 or 6 membered heterocyclic, oxyheterocyclic or 
thioheterocyclic ring is optionally substituted with one or more R 17 ; C3-10 cycloalkyl, 
oxycycloalkyl or thiocycloalkyl; C4-10 cycloalkenyl with the proviso that the double bond 
cannot be adjacent to a nitrogen; H with the proviso that if X is an alkylene, an alkenylene 
or an alkynylene, then X comprises at least 5 carbon atoms; 

R 5 is independently selected from the group consisting of hydrogen; Cut alkyl; Cms 
alkenyl; C 2 -is alkynyl; Cms alkoxy; C Mg alkylthio; halogen; OH; CN; N0 2 ; NR 7 R 8 ; 
OCF 3 ; haloalkyl; C(=0)R 9 ; C(=S)R 9 ; SH; aryl; aiyloxy; arylthio; arylalkyl; C N8 
hydroxyalkyl; C3-10 cycloalkyl; C3-10 cycloalkyloxy; C3-10 cycloalkylthio C3.10 
cycloalkenyl; C3.10 cycloalkynyl; 5 or 6 membered heterocyclic, oxyheterocyclic or 
thioheterocyclic ring; 

each R 6 and R 17 is independently selected from the group consisting of hydrogen; Cms 
alkyl; Cms alkenyl; Cms alkynyl; C M8 alkoxy; C M8 alkylthio; C3-10 cycloalkyl, C3.10 
cycloalkenyl or C3.10 cycloalkynyl; halogen; OH; CN; N0 2 ; NR 7 R 8 ; OCF 3 ; haloalkyl; 
C(=0)R 18 ; C(=S)R 18 ; SH; aryl; aryloxy; arylthio; arylalkyl; arylalkyloxy (optionally a 
oxybenzyl); arylalkylthio (optionally a benzylthio); 5 or 6 membered heterocyclic, 
oxyheterocyclic or thioheterocyclic ring; Cms hydroxyalkyl; and each of said aryl, 
aryloxy, arylthio, arylalkyl, arylalkyloxy (optionally a oxybenzyl), arylalkylthio 
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(optionally a benzylthio), 5 or 6 membered heterocyclic, oxyheterocyclic or 

thioheterocyclic ring, C,., 8 hydroxyalkyl is optionally substituted with 1 or more R 19 ; 
- each R 7 and R 8 is independently selected from the group consisting of H; C,., g alkyl; C,. 18 

alkenyl; aryl; C 3 . 10 cycloalkyl; C 4 ., 0 cycloalkenyl; 5-6 membered heterocyclic ring; 

C(=0)R 12 ; C(=S) R 12 ; an amino acid residue linked through a carboxyl group thereof; 

alternatively, R 7 and R 8 , together with the nitrogen to which they are attached, combine to 

form a 5-6 membered heterocyclic ring; 
• each R 9 and R 1 8 is independently selected from the group consisting of H; OH; C M8 alkyl; 

C 2 . 18 alkenyl; C 3 . 10 cycloalkyl; C 4 .,o cycloalkenyl; C,.„ alkoxy; NR ,5 R 16 ; aryl an amino 

acid residue linked through an amino group thereof; 

each R 10 and R 11 is independently selected from the group the group consisting of H; C,. 18 
alkyl; C M8 alkenyl; C 3 . 10 cycloalkyl; C^o cycloalkenyl; aryl; C(=0)R 12 ; 5-6 membered 
heterocyclin ring; an amino acid residue linked through a carboxyl group thereof; 
R 12 is independently selected from the group consisting of H; C w , alkyl; C 2 . 18 alkenyl; 
aryl; C 3 . 10 cycloalkyl; C^o cycloalkenyl; an amino acid residue linked through an amino 
group thereof; 

each R 13 and R 14 is independently selected from the group consisting of H; C,. 18 alkyl; C 2 _ 
18 alkenyl; aryl; C 3 . 10 cycloalkyl; C4.H, cycloalkenyl; C(=0)R 12 ; C(=S)R ,2 ; an amino acid 
residue linked through a carboxyl group thereof; 

each R 15 and R 16 is independently selected from the group consisting of H; Cm alkyl; C 2 . 
18 alkenyl; C 2 . I8 alkynyl; aryl; C 3 . I0 cycloalkyl; Gmo cycloalkenyl; an amino acid residue 
linked through a carboxyl group thereof. 

R 19 is independently selected from the group consisting of H; C M8 alkyl, preferably C M 
alkyl; C 2 .,„ alkenyl; C 2 . 18 alkynyl; C M8 alkoxy, preferably Cm alkoxy; C,. 18 alkylthio; C 3 . 
jo cycloalkyl; C4-, 0 cycloalkenyl; C^o cycloalkynyl; halogen; OH; CN; N0 2 ; NR 20 R 21 ; 
OCF 3 ; haloalkyl; C(=0)R 22 ; C(=S)R 22 ; SH; C(=0)N(C M alkyl), N(H)S(0)(0)(C w alkyl);' 
aryl; aryloxy; arylthio; arylalkyl; and each of said aryl, aryloxy, arylthio, arylalkyl 
substituted with 1 or more halogens, particularly a phenyl substituted with 1-2 halogens; 
hydroxyalkyl; 5 or 6 membered heterocyclic, oxyheterocyclic or thioheterocyclic ring 
each unsubstituted or substituted with 1 or more halogens; 

each R 20 and R 21 is independently selected from the group consisting of H; C M8 alkyl, 
preferably C,. 6 alkyl; C 2 . 18 alkenyl; C 2 . 18 alkynyl; aryl; C 3 . 10 cycloalkyl; C™ cycloalkenyl- 
C(=0)R 12 , C(=S)R 12 ; 
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- R n is independently selected from H; OH; C^g alkyl; C2-18 alkenyl; Q-jg alkoxy; 
NR 23 R 24 ; aryl; C3.10 cycloalkyl 3 ; C4-10 cycloalkenyl; 

- each R 23 and R 24 is independently selected from the group the group consisting of H; Cms 
alkyl, preferably C2-3 alkyl, wherein C2.3 alkyl taken together with N of R 22 can form a 

5 saturated heterocycle, which heterocycle is optionally substituted with OH or aryl or an 
amino acid residue; 

- each R 25 or R 26 , selected from the group consisting of of H, Cms alkyl, preferably Cm 
alkyl; C3-10 cycloalkyl, such as C 5 .iobicycloalkyl; C3.10 cycloalkenyl; (C3.8 cycloalkyl)-C|.3 
alkyl;; aryl, such as phenyl; 5 or 6 membered heterocyclic ring, such as pyridyl; alkylaryl, 

10 such as benzyl; and each of said Cms alkyl, preferably Cm alkyl, C3.10 cycloalkyl, C3-10 
cycloalkenyl, (C3.8 cycloalkyl)-Ci-3 alkyl, C5-10 bicycloalkyl, adamantyl, phenyl, pyridyl 
and benzyl is optionally substituted with 1-4 of each of C1-6 alkyl, Ci-6 alkoxy, halo, 
CH2OH, oxybenzyl, and OH; and heterocyclic ring having 3 to 7 carbon atoms, preferably 
a saturated heterocyclic ring wherein the heteroatoms are S, S(O), or S(0)2 separated from 

15 the imidazopyridyl ring nitrogen atom by at least 2 heterocyclic ring carbon atoms. 
Provided that either R 25 or R 26 is hydrogen. Typically R 25 or R 26 is cyclopentyl or 
cyclohexyl; provided that if the compound comprises R 25 or R 26 , either R 2 or R 4 is selected 
from (=0), (=S), and (=NR 27 ); and 

- R 27 is selected from the group consisting of H, Cms alkyl, C3.10 cycloalkyl, (C3-10 
20 cycloalkyl)-Ci-6 alkyl; aryl; arylalkyi, such as benzyl; 

with the proviso that: 

- the substituents X, Y, R 1 , R 2 , R 3 , R 4 , R 5 are not a cephalosporin or wherein the 
substituents X, Y, R 1 , R 2 , R 3 , R 4 , R 5 are not an azabicyclo group, more particularly not 5- 
thia- 1 -aza-bicyclo[4.2.0] oct-2-en-8-one; 

25 - the compound is not 5-(2-piperidin-l-yl-ethyl)-2-(4-hydroxyphenyl)-lH-imidazo[4,5- 
c]pyridin-5-ium bromide; 

- the compound is not 4-[5-(2-{4-[Bis»(4«fluorophenyl)-methyl]-piperazin-l-yl}»ethyl)-5H- 
imidazo[4,5-cJpyridin-2-yl]phenol; 

- the compound is not 4-[5-(3-{4-[Bis-(4-fluorophenyl)-methyl]-piperazin-l-yl}-propyl)- 
30 5H-imidazo[4,5<]pyridin-2-yl]phenol; 

- the compound is not 5-(phenylmethyl)-5H-imidazo[4,5-c]pyridine wherein phenyl is 
substituted with C0NR 15 R 16 and R 15 is a branched C3 alkyl and R 16 is phenyl; 

- the compound is not 6-(5H-imidazo[4,5-c]pyridin-5-yl-methyl)-N-(lmethylethyl)-N- 
phenyl-3-pyridinecarboxamide; 
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- the compound is not a compound wherein X= -CH 2 - ; Y= bond ; R ] = hydrogen ; R 2 =H, 
R 3 = 5-6 membered heterocyclic ring, in particular a pyridinyl or furanyl, substituted with 
1 R' 7 wherein R 17 = C(=0)R 18 , and wherein R 18 = NR 15 R' 6 and R 15 and R 16 are either 
methyl, ethyl isopropyl, 2-methyl allyl, cyclopentyl or cyclohexyl; 

• the compound is not a compound wherein X= -CH 2 - ; Y= bond ; R l = hydrogen ; R 2 =H, 
R 3 = 5-6 membered heterocyclic ring, in particular a pyridinyl or furanyl, substituted with 
1 R 17 wherein R» 7 = C(=0)R 18 , and wherein R 18 = C 3 . 10 cycloalkyl or C4.10 cycloalkenyl; 
the compound is not 2,6-bis(U,-dime%lemyl^^^ 

yl)ethyl]thio]-phenol hydrate and/or 2,6-bis(14,-dimethylethyl)-4-[[2-(5H-imidazo-[4,5- 
c]pyridin-5-yl)propyl]thio]-phenol hydrate; 

the compound is not 5-[2-(BiphenyI-4-yloxy)-e%I]-5H-inn^[4,5-c]pyri(iine; 
the compound is not 5-[2-(4-Phenoxy-phenoxy)-emyl]-5H-iinidazo[4,5-c]pyridine; 
the compound is not [5<4-Fluorobenzyl)-5H-iniidazo[4,5-c]pyridm-2-y0 
the compound is not 2,6-bis(l,l,-dime%lewyl)-4^ 
yl)propyl]thio]-phenol hydrate; 

the compound is not 5-[2-(4-Phenylme%loxy-phenoxy)-emyl]-5H-imidazo[4,5- 
cjpyridine; 

the compound is not 5-[3-(4-Phenoxy-phenoxy)-propyl]-5H-iim^[4,5-c]pyridine 

the compound is not 5-{2-[4-(4-Fluorophenoxy)-phenoxy]-e%l}-5H-imidazo[4,5- 
cjpyridine; 

the compound is not 5-[3-(4-Phenylme%l-pheno 

the compound is not (IH-Indol-S-yO-fS^-memyl-SH-imidazoH.S-cJpyridine-S- 
carbonyl)-phenyl]-methanone; 

the compound is not 4 or 3-[(2-memyl-5H-imida^ 

acid alkylester or 5-[4 or 3-(alkoxycarbonyl-phenyl)-memyl]-2-me%l-5H-imidazo[4,5- 
c]pyridine, in particular 4 or 3-[(2-me%l-5H-imidazo[4,5-c]pyridin-5-yl)methyl]-methyl 
ester; 

the compound is not ((5-[4-(Fluorophenyl)me%l]-5-H-inuda2o[4,5-c]-pyridine-2-yl) 
methyl)-carbamaat, methyl ester, 

the compound is not 5-(4-CWorophenyhne%l)-2-(piperidm-l-ylme%l)-5H-imida2o[4,5- 
cjpyridine and its dihydrochloride salt; 

the compound is not 5-(4-Cmorophenylmemyl)-2-(4-methyl-piperazin-l-ylmethyl)-5H- 
imidazo[4,5-c]pyridine; 
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8. The compound according to claim 7, wherein: 

- R 1 is selected from hydrogen; aryl unsubstituted or substituted with one or more R 6 , 
5 heterocyclic ring unsubstituted or substituted with one or more R 6 , C3.10 cycloalkyl 

unsubstituted or substituted with one or more R 6 and C4-10 cycloalkenyl unsubstituted or 
substituted with one or more R 6 ; 

- Y is selected from the group consisting of a single bond , O; S(0)m; NR 11 ; and a divalent, 
saturated or unsaturated, substituted or unsubstituted Cj.Cio hydrocarbon group 

10 optionally including one or more heteroatoms in the main chain, said heteroatoms being 
selected from the groups consisting of O, S, and N; such as C1-6 alkylene, C2-6 alkenylene, 
alkynylene, -0(CH 2 ),. 5 -, -(CH 2 ) M -0<CH 2 ) M -, -S-(CH 2 ),. 5 -, -(CH 2 )m-S-(CH 2 )m- 5 - 
NR n -(CH 2 ),. 5 -, -(CH 2 ) M .NR n .(CH 2 ) M -and C3-10 cycloalkylidene; 

- each R 2 and R 4 is independently selected from the group consisting of hydrogen Cj-ig 
15 alkyl; Cms alkenyl; Cm 8 alkynyl; Cms alkoxy; Cm 8 alkylthio; halogen; OH; CN; N0 2 ; 

NR 7 R 8 ; OCF 3 ; haloalkyl; C(=0)R 9 ; C(=S)R 9 ; SH; aryl; aryloxy; arylthio; aiylalkyl; C M8 
hydroxyalkyl; C3.10 cycloalkyl; C3-10 cycloalkyloxy; C3-10 cycloalkylthio; C3.10 
cycloalkenyl; C3.10 cycloalkynyl; 5 or 6 membered heterocyclic, oxyheterocyclic or 
thioheterocyclic ring; 

20 - X is selected from the group consisting of a divalent, saturated or unsaturated, substituted 
or unsubstituted C1.C10 hydrocarbon group optionally including one or more heteroatoms 
in the main chain (provided that the heteroatom is not linked to N of the nucleus), said 
heteroatoms being selected from the group consisting of O, S, and N; such as 
alkylene, (for example -CH 2 -, -CH(CH 3 )- 9 -CH 2 -CH 2 - 5 -CH 2 -CH 2 -CH 2 -, -CH 2 -CH 2 -CH 2 - 

25 CH 2 ), -(CH 2 ^-0-(CH 2 ) 2 4-, -(CH 2 ) W -S-(CH 2 ) M -, -(CH 2 ^«NR ,0 -(CH 2 ) 2 ^, Cmo 
cycloalkylidene, C 2 .6 alkenylene (such as -CH=CH-CH 2 -), C 2 .6 alkynylene; 

- m is any integer from 0 to 2; 

- R 3 is selected from the group consisting of aryl; aryloxy; arylthio; aryl-NR 10 -; 5 or 6 
membered heterocyclic, oxyheterocyclic or thioheterocyclic ring;; and each of said aryl, 

30 aryloxy, arylthio, aryl-NR 10 -, 5 or 6 membered heterocyclic, oxyheterocyclic or 
thioheterocyclic ring is optionally substituted with one or more R 17 ; C3-10 cycloalkyl, 
oxycycloalkyl or thiocycloalkyl; C4-10 cycloalkenyl with the proviso that the double bond 
cannot be adjacent to a nitrogen; H with the proviso that if X is an alkylene, an alkenylene 
or an alkynylene, then X comprises at least 5 carbon atoms; 
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- «? is independently S e,ected from the group consisting of hydros C ,.„ alky,; c, „ 
alkenyl; Cm. alkynyl; C,.„ alkoxy; C,„ alkylthio; halogen OH; CN; NO,- NRtt- 
OCF 3 ; haloalkyl; W: C (-S)R'; SH; ^ loxy; ^ ^ ' 

hydroxyalkyl; C,„ cycloalkyl; ft,, cydoalkyloxy; ft,, c y cloa* yW33 „ C,',, 
cycloaUtenyl; ft,, cydoaKyn,,,; 5 or 6 membered he^rocycUc, oxytetocyclic or 
tnioheterocyclic ring; 

- each R 6 and R» is independendy selected from the group consisting of hydrogen- c , „ 
alkyl; C,„ atkenyl; ft ls alkynyl; C,„ alkoxy; ft,, alky.thio; ft,, cycloalkyl' ft,, 
cycloaikenyl or ft,, cycloalkynyl; halogen; OH; CN; NO,; NRV; OCF 3 ; haloalkyl- 
CC-O* ; q=S)R»; SH; aryl; aryloxy; arylthio; arylalkyl; a^,,^ (optioml , 
oxybenzyi); aryMkyMrio (optionaJJy , , ^ 6 

oxyheterocyclic or thioheterocyclic ring; ft,, hydroxyajkyl; and each of said aryl' 

aryloxy, aryltbio, arylalky,, aryla.ky.oxy (optional . oxybenzyft 

(opfronany a benzylto), j or 6 membered ^ 

th 1 ohele TO yclioring,C H! hyd ra xya^li s „pfr„ t>aUysub ^ toted ^ , ormoreR ». 
• ^R'^'isMeporKr^ysota^ 

( OJR , C(-S> R ; an amino aoid residua linked tough a earboxyl group hereof 

* ■* R ' ,08Mher ■*»•« «o ^ch they are anached, combine to' 

form a 5-6 membered heterocyclic ring; 

each R» and R» is independendy selected from the group consisting of H; OH; C, „ alkyl- 
ft,, alkenyl; ft,, cycloalkyl; ft,, cycloalkenyl; C,„ alkoxy; NR«R'<; aryl an amino 
ac,d residue linked through an amino group thereof; 

each R» and R» is independendy selected from the group the group consisting of H; c, „ 
alkyl; C,.„ alkenyl; ft,, cycloalkyl; ft,, c y cloalken yI; a=0)R „. „ 
heterocyclin ring; an amino acid residue linked through a earboxyl group thereof 
R ts utdependenuy selected from the group consisting of H; C,.„ alkyl; ft,, alkenyl- 
aryl; ft,, cycloalkyl; ft,, cycloalkenyl; an amino acid residue linked tough an amino' 
group thereof; 

each R 13 and R 14 is independently selected from the group consisting of H; C, 18 alkyl- C 2 
i. alkenyl; aryl; C 3 , 0 cycloalkyl; C 4 . I0 cycloalkenyl; C(=0)R 12 ; C(=S)R 12 ; an amino acid 
residue linked through a earboxyl group thereof; 
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- each R 15 and R 16 is independently selected from the group consisting of H; Cm 8 alkyl; C2- 
18 alkenyl; C2.18 alkynyl; aryl; C3-10 cycloalkyl; Gho cycloalkenyl; an amino acid residue 
linked through a carboxyl group thereof; 

- R 19 is independently selected from the group consisting of H; Cms alkyl, preferably Cu 
5 alkyl; C2.]8 alkenyl; C2-18 alkynyl; C1-18 alkoxy, preferably C^ alkoxy; Cms alkylthio; C3. 

10 cycloalkyl; C4.10 cycloalkenyl; C4-10 cycloalkynyl; halogen; OH; CN; N0 2 ; NR 20 R 21 ; 
OCF 3 ; haloalkyl; C(=0)R 22 ; C(=S)R 22 ; SH; C(=0)N(Ci« alkyl), N(H)S(0)(0)(C w alkyl); 
aryl; aryloxy; arylthio; arylalkyl; and each of said aryl, aryloxy, arylthio, arylalkyl 
substituted with 1 or more halogens, particularly a phenyl substituted with 1-2 halogens; 
10 hydroxyalkyl; 5 or 6 membered heterocyclic, oxyheterocyclic or thioheterocyclic ring 
each unsubstituted or substituted with 1 or more halogens; 

- each R 20 and R 21 is independently selected from the group consisting of H; Cms alkyl, 
preferably alkyl; C 2 -i8 alkenyl; C 2 .]8 alkynyl; aryl; C3.10 cycloalkyl; C4.10 cycloalkenyl; 
C(=0)R 12 , C(=S)R 12 ; 

15 - R 22 is independently selected from H; OH; Cms alkyl; C 2 -i8 alkenyl; Cms alkoxy; 
NR^R 24 ; aryl; C3.10 cycloalkyl, ; C4-10 cycloalkenyl; 

- each R and R is independently selected from the group the group consisting of H; Cms 
alkyl, preferably C2-3 alkyl, wherein C 2 - 3 alkyl taken together with N of R 22 can form a 
saturated heterocycle, which heterocycle is optionally substituted with OH or aryl or an 

20 amino acid residue; 

- R 25 and R 26 are hydrogen. 

9. The compound according to claim 7 or 8 wherein YR 1 is not hydrogen, an unsubstituted C3. 
10 cycloalkyl, or a C1.6 alkyl. 

25 

10. The compounds according to any one of claims 7 to 9, wherein Y R 1 is not phenyl para 
substituted with OH. 

1 1 . The compound according to any one of claims 7 to 9, wherein R 1 is a naphtenyl. 

30 

12. The compound according to any one of claims 7 to 1 1, wherein R 3 is selected from an aryl 
unsubstituted or substituted with 1-3R 6 , wherein at least one R 6 is a halogen or a Cj.6 alkyl 
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13. The compound according to claim 7, wherein either R 2 or R 4 is 0 and either R 25 or R 26 is 
cyclopentyl or cyclohexyl. 

14. The compound according to claim 7, selected from the group consisting of 

2-(2,6-Difluorophenyl)-5-[(2,6-difluorophenyl^ (GPRTI- 
8); 

5-Benzyl-2-(2,6-difluorophenyl)-5^imid^[4,5-c]pyridine(GPJN-l); 

54(2,6-Difluorophenyl)memyl]-2-phenyl-5^-iim^azo[4,5-c]pyridine(GPJN-3); 

5-Benzyl-2-phenyl-5/f-imidazo[4,5-c]pyridine (GPJN-4); 

2-Phenyl-5<3-phenylpropyl)-5/f-imidazo[4,5<]pyridine(GPJN-14); 

5-[(2-CMorophenyl)memyl]-2-phenyl-5#-inu<iazo[^^^ 

5-[(3-CWorophenyl)me%l]-2-phenyl-5i^-iniidazo[4,5-c]pyridine(GPJN-8); 

5-[(4-Chlorophenyl)memyl]-2-phenyl-5/T-innd^[4,5-c]pyridine (GPJN-9); 

54(2-Memoxyphenyl)me%l]-2-phenyl-5^-imidazo[4,5-c]pyridine (GPJN-1 1); 

5-[(3-Memoxyphenyl)memyl]-2-phenyl-5i^ 

5-[(4-Mefooxyphenyl)memyl]-2-phenyl-5#-i^^ 

5-[(4-Memylphenyl)me%l]-2-phenyl-5i/-inndazo[4 > 5-c]pyri(line (GPJN-1 5); 
5-[(2-Fluorophenyl)me%l]-2-phenyl-5/f-inn^azo[4,5<]pyridine (GPJN- 1 7); 
5-[(3-Fluorophenyl)me%l]-2-phenyl-5/f-imidazo[4,5-c]pyridine (GPJN-1 8); 
5-[(4-Fluorophenyl)memyl]-2-phenyl-5/f-inuto[4,5-c]pyridine(GPJN-19); 
5-[(2-Me%lphenyl)memyl]-2-phenyl-5i/-imidazo[4,5-c]pyridine(GPJN-20); 
5-[(3-Memylphenyl)memyl]-2-phenyl-5if-inndazo[4,5-c]pyridine(GPJN-21); 
5-[(4-Bromophenyl)me%l]-2-phenyl-5/f-imidazo[4,5-c]pyridine(GPJN-22); 

4- [(2-Phenyl-5^-imidazo[4,5-c]pyridin-5-yl)methyl]-ben2onitrile(GPJN-23); 
2-Phenyl-5-[[4-(trifluoromethyl)phenyl]me^ 

5- [(4-Cmorophenyl)memyl]-2-phenyl-5//-inudazo[4,5-c]pyriajne hydrochloride (GPJN-9 x 
HC1); 

5-[(5-Clnoro-2-tmenyl)metoyl]-2-phenyl-5i^ 

5-(2-Naphmalenylme%l)-2-phenyl-5/f-imidazo[4,5-c]pyridine(GPJN-26); 

2-Phenyl-5-(4-phenylbutyl)-5if-imidazo[4,5-c]pyridine(GPJN-27); 

5-([ 1 , 1 '-Biphenyl]-4-ylmemyl)-2-phenyl-5i7-imidazo[4,5-c]pyridine (GPJN-32); 

2-Phenyl-5-(l -phenylemyl)-5//-imidazo[4 5 5-c]pyridine (GPJN-33); 

5-( 1 -Naphmalenylme%l)-2-phenyl-5H-imidazo[4,5-c]pyridine (GPJN-36); 
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2<2,6-Difluorophenyl)-54(2,4-difluorophenyl)methyl]-5/f-Mdazo[4,5-c]pyridine (GPJN- 
40); 

5-[(4-Bromophenyl)methyl]-2-(2-fluorophenyl)-5/f-imidazo[4,5-c]pyridiiie (GPJN-52); 
5-[(4-Bromophenyl)raeftyl]-2-(2-cMorophenyl)-5i/-^ 

5-[(4-Bromophenyl)methyl]-2-(3^Uorophenyl)-5/f-imida2o[4,5-c]pyridine(GPJN-55); 

5-[(4-Bromophenyl)methyl]-2-(4^Morophenyl)-5F-imida2o[4,5-c]pyridine(GPJN-56); 

5-[(4-Bromophenyl)methyl]-2-(2-pyridinyl)-5/f-imidazo[4,5-c]pyridme(GPJW-58); 

5-[(4-Bromophenyl)methyl]-2-(2-thienyl)-5i/-imidazo[4 ) 5-c]pyridine(GPJN-^ 

5-[(4-Bromophenyl)methyl]-2-(l-naphmalenyl)^ 

5-[(4-Bromophenyl)memyl]-2-(2-naphmalenyl)-5/^ 

5-[(44odophenyl)methyl]-2-phenyl-5H-imidazo[4,5-c]pyridine(GPJN-68); 

5-[(4-Bromophenyl)memyl]-2-(3-fluorophenyl)-5/^ 

5-[(4-Bromophenyl)methyl]-2-(3-methylphenyl)-5/f-inudazo[4,5-c]pyridbe(GPJN-60^ 
5-[(4-Bromophenyl)methyl]-2-(3-memoxyphenyl)-5i£ 

5^(4-Bromophenyl)methyl]-2-(3-bromophenyl)-5/f-imidazo[4,5-c]pyridine(GPJN-65); 

5-[(4-CNorophenyl)me%l]-2-(3-bromophenyl)-5^^ 

54(4-Chlorophenyl)me%l]-2-(3-chlorophenyl)-5i7-imidazo[4,5-c]pyridiiie; 

5<2-Phenoxy-e%l)-2-phenyl-5^-imidazo[4,5-c]pyridine(GPJN-73); 

5-(3-Phenyl-prop-2-en-l-yl)-2-phenyl-5i^inudazo[4,5-c]pyridine(GPJN-75); 

2<3-Bromophenyl)-5-[(4-iodophenyl)methyl]-5i/-imidazo[4,5^]pyridine(GPJN-79); 

5-[(4-Bromophenyl)memyl]-2-[(phenylthio)m^ 

5-[(4-Bromophenyl)memy]]-2-[3-(trifluoromem^^ 

(GPJN-87); 

5-([l,l '-Biphenyl]^-ylmethyl)-2K2-fluorophenyl)-5F-imidazo[4,5-c]pyridine (GPJN-1 10); 
54(4-CWorophenyl)methyl]-2-(2-fluorophenyl>5/f-imidazo[4,5-c]pyridine(GPJN-112); 
2<2-Fluorophenyl)-5-[(4-iodophenyl)methyl]-5/f-imidazo[4,5-c]pyridine (GPJN-1 13); 
5-[[4-(l,l-Dimemyle%l)phenyl]memyl]-2-(2-fm^ 
(GPJN-1 14). 

15. A composition for separate, combined or sequential use in the treatment or prophylaxis of 
anti-viral infections, comprising: 

a) one or more compounds according to claim 7, and, 

b) one or more compounds effective in the treatment or prophylaxis of viral infections, 
including Flaviviral or Picomaviral enzyme inhibitors, 
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in proportions such as ,„ provide a synergistic effect in the said treamten, of praxis. 

16. V* ^position accord^ * Cairn therein said one or tnore compounds effective! 
^ toe treatment or prophylaxis 0 f ™i ^ ^ M 

.7. Ute use of the coutpouods of any one of olaims 7 ,„ ,3 for the preparatioil of , 
medicament for the treatment of viral infections. 

'^^odforpreparingmecompoundsofciaimyc^pri^essentiaily thes^psof 

a, ^8»^b S0 m.ed)3,4.diami M pv Ti dine(A)i sre ac t ed™ ffi B(Y. R ,,,„ gi v c 
umdazo[4^-c]pyridines (C); 

^^^Wsuban^^RWorR^HJdtheraJbycvM™,^ 

subsotuent(s) onto the imidazo[4,J-c]pyridine (Q- 
■5 c) ^fci-M-^toddta^^.,^ ^ 
approptate solvent under addition of a base at ambient temperature- 
optionally, in me caae of hydroxy, mercapto or amino substituents htposihon 4 or 6 of the 
■nudazopyridine I (Z - 0, S or MR); on 4 or 6 of (he 

d) ^onofaflntheraubstat^o^^^^^j^ 
20 c]pyndine. 
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19. A method for preventing or ^ a ^ ^ fa a ^ 

to the patient in need thereof a therapeutic,, effective «J rf one 
more innda^4,5-c]pyridine derivatives according to formula (Z): 
R 5 



■Y — R 1 




wherein: 



(Z) 



1 /I 1 
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the dotted lines represent an optional double bond, provided that no two double bonds are 
adjacent to one another, and that the dotted lines represent at least 3, optionally 4 double 
bonds; 

R 1 is selected from hydrogen; aryl unsubstituted or substituted with one or more R 6 , 
heterocyclic ring unsubstituted or substituted with one or more R 6 , C3.10 cycloalkyl 
unsubstituted or substituted with one or more R 6 and C4-10 cycloalkenyl unsubstituted or 
substituted with one or more R 6 ; 

Y is selected from the group consisting of a single bond , O; S(0) m ; NR 11 ; and a divalent, 
saturated or unsaturated, substituted or unsubstituted Q-Cio hydrocarbon group 
optionally including one or more heteroatoms in the main chain, said heteroatoms being 
selected from the groups consisting of 0, S, and N; such as Q-6 alkylene, C 2 -6 alkenylene, 
C M alkynylene, -0(CH 2 )i. 5 -, -(CH 2 ) M -0-(CH 2 ) M -, -S-(CH 2 ),. 5 -, -(CH2)m-S-(CH 2 )m- 9 - 
NR n -(CH 2 ),. 5 -, -(CH 2 ) M -NR n .(CH 2 ) M -and C3-10 cycloalkylidene; 
each R 2 and R 4 is independently selected from the group consisting of hydrogen Cms 
alkyl; C 2 .jg alkenyl; Cms alkynyl; Cms alkoxy; Cms alkylthio; halogen; OH; CN; N0 2 ; 
NR 7 R 8 ; OCF 3 ; haloalkyl; C(=0)R 9 ; C(=S)R 9 ; SH; aryl; aryloxy; arylthio; arylalkyl; C M8 
hydroxyalkyl; C3.10 cycloalkyl; C3.10 cycloalkyloxy; C3-10 cycloalkylthio; C3.10 
cycloalkenyl; C3-10 cycloalkynyl; 5 or 6 membered heterocyclic, oxyheterocyclic or 
thioheterocyclic ring; or, when one of R 25 or R 26 is different from hydrogen, either R 2 or 
R 4 is selected from (=0), (=S), and (=NR 27 ); 

X is selected from the group consisting of a divalent, saturated or unsaturated, substituted 
or unsubstituted C1.C10 hydrocarbon group optionally including one or more heteroatoms 
in the main chain (provided that the heteroatom is not linked to N of the nucleus), said 
heteroatoms being selected from the group consisting of 0, S, and N; such as C 1-6 
alkylene, (for example -CH r , -CH(CH 3 >, -CH 2 -CH 2 -, -CH 2 -CH 2 -CH 2 -, -CH 2 -CH 2 -CH 2 - 
CH 2 ), -(CH 2 ) M ^0-(CH 2 ) 2 ^, -(CH 2 ) 2 4-S-(CH 2 ) m -, -(CH 2 ) 2 ^-NR 10 -(CH 2 ) m -, C 3 .,o 
cycloalkylidene, C 2 _6 alkenylene (such as -CH=CH-CH 2 -), C 2 _6 alkynylene; 
m is any integer from 0 to 2; 

R 3 is selected from the group consisting of aryl; aryloxy; arylthio; aryl-NR 10 -; 5 or 6 
membered heterocyclic, oxyheterocyclic or thioheterocyclic ring; and each of said aryl, 
aryloxy, arylthio, aryl-NR 10 -, 5 or 6 membered heterocyclic, oxyheterocyclic or 
thioheterocyclic ring is optionally substituted with one or more R 17 ; C3-10 cycloalkyl, 
oxycycloalkyl or thiocycloalkyl; C4-10 cycloalkenyl with the proviso that the double bond 
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ora na l kw ,e ne , tll e n Xoo n pn S e S a,leas,5ca rto »a«o ns . 

C2 '" ^ C "" *** C '- halogen; OH; CN- NO,- NR'R 

OCFj; haloalkyl; C(=0)R ! - a=S)R«- <!«-,, , ' 
k-vj*. , 14 !>)K , SH; aiyl; aryloxy; arylthio- arvlall™!- r 

hydroxyalkyl; C wo cvcloalkvl- r , „ , H ' 

J, cycloalkyl, C,.,„ cycloalkyloxy; C» t cycloalkylthio C,,„ 

5 M 6 — ---- 

- 2 *« *" « ^dependent,, sdecteo iron, the group Qm ^ Bg of 

-W C,„ aikeny.; C,„ ^ c ,.„ ^ J ^ C "« 

cydoalkenyl or C ,„ cycloalkyn,,; hajogen; 0H; ^ m * ?* 
C(K))R'»- Cf-sw"- cu. , , ' p3; ha'oalkyl; 

( OJR C( S)R , SH, aryl; aryloxy; arylthio; arylalkyl; arylajkyloxy (opBonaUy a 
o« aryalxyhhio („« a he« ; 5 . 6 
oxyheterocyclic or Cyclic Hag; C,.„ hydroxy and each of X ' 
arylafky,, Wxy , ^ 

th.oh^cychcnog.C.hydroxya^, „ opfloaaliy ^ , ormo ^,, 
- eachR andR is independent selecteu font the group consisting ofH - C, C 

form a 5-6 membered heterocyclic ring; 

r " """" ^ *" 1116 «■"" — "* «"* C,„ alky,- 

C« toy,; C ,,„ cydoaikyl; C „ cydoalkenyl; C,„ alkoxy; W ary, ^ 

ac.d restdue linked thmugh an amino group thereof ° 
-M» andR" is independent^ setaen fo nr rhe'group rhe group consisting of * C,„ 
-WC£ aikenyi; C,„ cydoatty.1 c„„ cydoaikeny,; ar* W: „ memb J 
^ ta ^-«-o^ reS idu.lin k e dton g hacarboxyIgroup 

1 C ■ ^ fr0D ^ ^ ° f H: C « -W C,„ ajkenyl- 

set* ^ — — — 

-ch and R» ia hroependenny seleeren fimn rhe group e.naisring of « C,.„ a^yl- Cj 
n alienyl; a^l; Cj .,„ cycloalkyl; C wo cyeloalkenyl; C(K))R«- Cf-SIR^- a ! 
-iduelinked^ughacarboxylgroup.hereof. ' * ' """" d 
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each R 15 and R 16 is independently selected from the group consisting of H; Cms alkyl; C 2 - 
18 alkenyl; C2-18 alkynyl; aryl; C3-10 cycloalkyl; C4.10 cycloalkenyl; an amino acid residue 
linked through a carboxyl group thereof; 

R 19 is independently selected from the group consisting of H; Cms alkyl, preferably C1-6 
alkyl; C 2 .]g alkenyl; Cms alkynyl; Cms alkoxy, preferably C^ alkoxy; Cj-igalkylthio; C3. 
10 cycloalkyl; C4-10 cycloalkenyl; C4-10 cycloalkynyl; halogen; OH; CN; N0 2 ; NR 20 R 21 ; 
OCF 3 ; haloalkyl; C(=0)R 22 ; C(=S)R 22 ; SH; C(=0)N(C u alkyl), N(H)S(0)(0)(C,^ alkyl); 
aryl; aryloxy; arylthio; arylalkyl; and each of said aryl, aryloxy, arylthio, arylalkyl 
substituted with 1 or more halogens, particularly a phenyl substituted with 1-2 halogens; 
hydroxyalkyl; 5 or 6 membered heterocyclic, oxyheterocyclic or thioheterocyclic ring 
each unsubstituted or substituted with 1 or more halogens; 

each R 20 and R 2i is independently selected from the group consisting of H; Cms alkyl, 
preferably Ci^ alkyl; C 2 -i8 alkenyl; Cm 8 alkynyl; aryl; C3-10 cycloalkyl; C4-10 cycloalkenyl; 
C(=0)R 12 , C(=S)R 12 ; 

R 22 is independently selected from H; OH; Cms alkyl; Cms alkenyl; C^g alkoxy; 
NR 23 R 24 ; aryl; C3.10 cycloalkyl, ; C4-10 cycloalkenyl; 

each R 23 and R 24 is independently selected from the group the group consisting of H; Cms 
alkyl, preferably C 2 . 3 alkyl, wherein C 2 . 3 alkyl taken together with N of R 22 can form a 
saturated heterocycle, which heterocycle is optionally substituted with OH or aryl or an 
amino acid residue; 

each R 25 or R 26 , selected from the group consisting of of H, Ci-ig alkyl, preferably Cm 
alkyl; C^ ]0 cycloalkyl, such as C 5 .iobicycloalkyl; C3.10 cycloalkenyl; (C3.8 cycloalkyl)-Ci.3 
alkyl;; aryl, such as phenyl; 5 or 6 membered heterocyclic ring, such as pyridyl; alkylaryl, 
such as benzyl; and each of said Cms alkyl, preferably Cm alkyl, C3.10 cycloalkyl, C 3 . ]0 
cycloalkenyl, (C 3 . 8 cycloalkyl)-Ci. 3 alkyl, C5-10 bicycloalkyl, adamantyl, phenyl, pyridyl 
and benzyl is optionally substituted with 1-4 of each of Ci^ alkyl, C^ alkoxy, halo, 
CH 2 OH, oxybenzyl, and OH; and heterocyclic ring having 3 to 7 carbon atoms, preferably 
a saturated heterocyclic ring wherein the heteroatoms are S, S(O), or S(0) 2 separated from 
the imidazopyridyl ring nitrogen atom by at least 2 heterocyclic ring carbon atoms. 
Provided that either R 25 or R 26 is hydrogen. Typically R 25 or R 26 is cyclopentyl or 
cyclohexyi; provided that if the compound is substituted at R 25 or R 26 , either R 2 or R 4 is 
selected from (=0), (=S), and (=NR 27 ); and 

R 27 is selected from the group consisting of H, C M8 alkyl, C3-10 cycloalkyl, (C3.10 
cycloalkyl>C 1-6 alkyl; aryl; arylalkyl, such as benzyl; 
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^active ingredien, optionally in a mixture with at least a pharmaceutical* acceptable 

20. A method of screening antiviral compounds which comprises 
a) providing a compounds of the formula (Z) 




(Z) 



wherein: 

• the dotted fc. „ . optionaI douHe ^ ^ ^ m ^ tob)e 

ad^n, to one anofcer, md 4. to ^ ltaK ^ a ^ ^ 4 towe 

- R' is selected to, iydroem; ^ ^ M ^ or 

heterccyCc or subMituted ^ ^ m ^ . 

^,«edo rs „ bsthltedwithMeormoreR6aiid c,,,^^^ 

substituted with one or more R 6 ; ° r 
■ V issued from the group ^ of a ^ ^ _ Q , ^ 

salted or unsaturated, or msubstottd * 

<M urCudins one or more heteroaton* b mato ^ ^ d £ 

- ( f <CHr) M .NR'>. ( CH ; ),.,.and C 3 ,„ cycloalkylidene- 

S^tf 2" c "" ^ Ci " * »*« «* o* n 0! 

NR R , OC Fj ; haloalkyl; C(=0>R»; C(-S)R'; SH; aryl; a^loxy; aryMtio- arvtallcy c 
■MM *. e« c„„ cyCoa^y; C M ^^ £ 
«ny, C, , cyCoaKynyl; , or t „ oxyhe L cy ^ 

^he,erocyc 1; c mg;or , whMmcof R M or R 26 is different from hydrogen, either 
R is selected from (=0), (=S), and (*=NR Z7 ); 
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X is selected from the group consisting of a divalent, saturated or unsaturated, substituted 
or unsubstituted Cj.Cjo hydrocarbon group optionally including one or more heteroatoms 
in the main chain (provided that the heteroatom is not linked to N of the nucleus), said 
heteroatoms being selected from the group consisting of 0, S, and N; such as Cj^ 
alkylene, (for example -CH 2 -, -CH(CH 3 >, -CH 2 -CH 2 -, -CH 2 -CH 2 -CH 2 -, -CH 2 -CH 2 -CH 2 - 
CH 2 ), -(CH 2 ) 2 ^0.(CH 2 )2^, «CCH 2 )2^S-(CH 2 ) W -, -(CH 2 )2^NR 10 -(CH 2 ) 2 ^, C3.10 
cycloalkylidene, C 2 ^ alkenylene (such as -CH=€H-CH 2 -), C2-6 alkynylene; 
m is any integer from 0 to 2; 

R 3 is selected from the group consisting of aryl; aryloxy; arylthio; aryl-NR 10 -; 5 or 6 
membered heterocyclic, dxyheterocyclic or thioheterocyclic ring;; and each of said aryl, 
aryloxy, arylthio, aryl-NR 10 -, 5 or 6 membered heterocyclic, oxyheterocyclic or 
thioheterocyclic ring is optionally substituted with one or more R 17 ; C3.10 cycloalkyl, 
oxycycloalkyl or thiocycloalkyl; C4-10 cycloalkenyl with the proviso that the double bond 
cannot be adjacent to a nitrogen; H with the proviso that if X is an alkylene, an alkenylene 
or an alkynylene, then X comprises at least 5 carbon atoms; 

R 5 is independently selected from the group consisting of hydrogen; Cm 8 alkyl; Cms 
alkenyl; Cms alkynyl; C M8 alkoxy; C M8 alkylthio; halogen; OH; CN; N0 2 ; NR 7 R 8 ; 
OCF 3 ; haloalkyl; C(=0)R 9 ; C(=S)R 9 ; SH; aryl; aryloxy; arylthio; arylalkyl; C M8 
hydroxyalkyl; C3-10 cycloalkyl; C3-10 cycloalkyloxy; C3.10 cycloalkylthio C3.10 
cycloalkenyl; C 3 _i 0 cycloalkynyl; 5 or 6 membered heterocyclic, oxyheterocyclic or 
thioheterocyclic ring; 

each R 6 and R 17 is independently selected from the group consisting of hydrogen; Cms 
alkyl; Cm 8 alkenyl; C 2 _i 8 alkynyl; C M8 alkoxy; Cms alkylthio; C 3 . 10 cycloalkyl, C3.10 
cycloalkenyl or C3.10 cycloalkynyl; halogen; OH; CN; N0 2 ; NR 7 R 8 ; OCF 3 ; haloalkyl; 
C(=0)R 18 ; C(=S)R 18 ; SH; aryl; aryloxy; arylthio; arylalkyl; arylalkyloxy (optionally a 
oxybenzyl); arylalkylthio (optionally a benzylthio); 5 or 6 membered heterocyclic, 
oxyheterocyclic or thioheterocyclic ring; C M8 hydroxyalkyl; and each of said aryl, 
aryloxy, arylthio, arylalkyl, arylalkyloxy (optionally a oxybenzyl), arylalkylthio 
(optionally a benzylthio), 5 or 6 membered heterocyclic, oxyheterocyclic or 
thioheterocyclic ring, Cms hydroxyalkyl is optionally substituted with 1 or more R 19 ; 
each R and R is independently selected from the group consisting of H; Cm 8 alkyl; Cms 
alkenyl; aryl; C 3 .] 0 cycloalkyl; G^o cycloalkenyl; 5-6 membered heterocyclic ring; 
C(=0)R 12 ; C(=S) R 12 ; an amino acid residue linked through a carboxyl group thereof; 
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alternatively, R 7 and R 8 , together with the nitrogen to which they are attached, combine to 
form a 5-6 membered heterocyclic ring; 
• each R 9 and R 18 is independently selected from the group consisting of H; OH; C,., 8 alkyl; 
Chi alkenyl; C 3 . 10 cycloalkyl; C^.o cycloalkenyl; C,.„ alkoxy; NR 15 R 16 ; aryl an amino 
acid residue linked through an amino group thereof; 

each R 10 and R n is independently selected from the group the group consisting of H; C,.„ 
alkyl; C M g alkenyl; C 3 ., 0 cycloalkyl; C 4 .,<, cycloalkenyl; aryl; C(=0)R 12 ; 5-6 membered 
heterocyclin ring; an amino acid residue linked through a carboxyl group thereof; 
R 12 is independently selected from the group consisting of H; C,.„ alkyl; C 2 . 18 alkenyl; 
aryl; C 3 . 10 cycloalkyl; C4.10 cycloalkenyl; an amino acid residue linked through an amino 
group thereof; 

each R 13 and R 14 is independently selected from the group consisting of H; C M8 alkyl; C 2 . 
lg alkenyl; aryl; C 3 . I0 cycloalkyl; C<. ]0 cycloalkenyl; C(=0)R 12 ; C(=S)R 12 ; an amino acid 
residue linked through a carboxyl group thereof; 

each R 15 and R 16 is independently selected from the group consisting of H; C M8 alkyl; C 2 . 
» alkenyl; C w , alkynyl; aryl; C 3 . 10 cycloalkyl; C^.o cycloalkenyl; an amino acid residue 
linked through a carboxyl group thereof; 

R 19 is independently selected from the group consisting of H; C M8 alkyl, preferably C M 
alkyl; C 2 . 18 alkenyl; C 2 ., 8 alkynyl; C,.„ alkoxy, preferably C M alkoxy; C,., 8 alkylthio; C 3 . 
jo cycloalkyl; C4-10 cycloalkenyl; C4.10 cycloalkynyl; halogen; OH; CN; N0 2 ; NR 20 R 21 ; 
OCF 3 ; haloalkyl; C(=0)R»; C^S* 22 ; SH; C(=0)N(C M alkyl), N(H)S(0)(0)(C M alkyl);' 
aryl; aryloxy; arylthio; arylalkyl; and each of said aryl, aryloxy, arylthio, arylalkyl 
substituted with 1 or more halogens, particularly a phenyl substituted with 1-2 halogens; 
hydroxyalkyl; 5 or 6 membered heterocyclic, oxyheterocyclic or thioheterocyclic ring 
each unsubstituted or substituted with 1 or more halogens; 

each R 20 and R 2 ' is independently selected from the group consisting of H; C M8 alkyl, 
preferably C^alkyl; C 2 . 18 alkenyl; C 2 . ]8 alkynyl; aryl; C 3 . 10 cycloalkyl; C^o cycloalkenyl' 
C(=0)R 12 ,C(=S)R 12 ; 

R*js ^independently selected from H; OH; C,.„ alkyl; C 2 , 8 alkenyl; C,. 18 alkoxy; 
NR 23 R 24 ; aryl; C 3 .i 0 cycloalkyl, ; C4-10 cycloalkenyl; 

Each R 23 and R 24 is independently selected from the group the group consisting of H; C H8 
alkyl, preferably C 2 . 3 alkyl, wherein C 2 . 3 alkyl taken together with N of R 22 can form a 
saturated heterocycle, which heterocycle is optionally substituted with OH or aryl or an 
amino acid residue; 
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- each R 25 or R 26 , selected from the group consisting of of H, Cms alkyl, preferably C M 
alkyl; C 3 .] 0 cycloalkyl, such as Cs-iobicycloalkyl; C 3 .i 0 cycloalkenyl; (C 3 .« cycloalkyl)-Ci. 3 
alkyl;; aryl, such as phenyl; 5 or 6 membered heterocyclic ring, such as pyridyl; alkylaryl, 
such as benzyl; and each of said C,.]g alkyl, preferably C M alkyl, C 3 .i 0 cycloalkyl, C 3 .io 

5 cycloalkenyl, (C 3 . g cycloalkyl)-C]. 3 alkyl, C5-10 bicycloalkyl, adamantyl, phenyl, pyridyl 
and benzyl is optionally substituted with 1-4 of each of alkyl, alkoxy, halo, 
CH2OH, oxybenzyl, and OH; and heterocyclic ring having 3 to 7 carbon atoms, preferably 
a saturated heterocyclic ring wherein the heteroatoms are S, S(O), or S(0) 2 separated from 
the imidazopyridyl ring nitrogen atom by at least 2 heterocyclic ring carbon atoms. 

10 Provided that either R 25 or R 26 is hydrogen. Typically R 2S or R 26 is cyclopentyl or 
cyclohexyl; provided that if the compound is substituted at R 25 or R 26 , either R 2 or R 4 is 
selected from (=0), (=S), and (=NR 27 ); and 

- R 27 is selected from the group consisting of H, Cm 8 alkyl, C 3 .i 0 cycloalkyl, (C 3 .i 0 
cycloalkyl)-Ci-6 alkyl; aryl; arylalkyl, such as benzyl;/ : 

15 and 

b) determining the anti-viral activity of said compound. ^ 

21. The method of claim 17, wherein said anti-viral activity is determined by the activity of 
said compound against one or more viruses belonging to the family of the Flaviviridae 
20 and/or of the Picornaviridae. 
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